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HISTORICAL. 
EPIDEMIOLOGY. 
WHOOPING COUGH IN GLASGOW.
-  1 -
H is to r i c a l .
The f i r s t  d e t a i l e d  d e s c r i p t i o n  o f  whooping cough, a s  c i t e d  by M ajor 
(1 9 4 5 ), was by G u illam e B a i l lo u ,  a n a t iv e  o f P a r i s ,  who d e s c r ib e d  an ep idem ic 
w hich o c c u rre d  i n  1578. He em phasised  th e  se v e re  and o f te n  f a t a l  n a tu r e  o f  th e  
i l l n e s s  and i t s  a b i l i t y  to  a f f e c t  c h i ld r e n  o f a l l  a g e s .  P r io r  to  t h a t  d a te  th e  
d i s e a s e  was p o p u la r ly  known i n  England a s  ch incough  o r k in co u g h , b u t w r i t e r s  do 
n o t  a p p e a r  to  have  re c o g n is e d  i t  as  a  s p e c i f i c  i n f e c t io u s  d i s e a s e .  Sydenham 
(1679) i n  h i s  "Opera u n iv e r s a " gave a  c l e a r  p i c t u r e  o f  th e  d i s e a s e ,  and named 
i t  p e r t u s s i s  (from  t h e  L a t in  p e r  -  i n t e n s iv e ,  and t u s s i s -  c o u g h ). He p o in te d  
o u t  t h a t  th e  d i s e a s e  d id  n o t resp o n d  t o  th e  u s u a l  t r e a tm e n ts .
I n  1682, Thomas W i l l i s  em phasised  th e  ep idem ic c h a r a c te r  o f th e  
d i s e a s e  and w ro te , "The p la n  o f  t r e a tm e n t  w hich i s  u s u a l  i n  o th e r  v a r i e t i e s  o f 
cough i s  seldom  o f  any u s e  i n  t h i s ,  w hich i s  th e  re a so n  why o ld  women and 
g y p s ie s  a r e  c o n s u lte d  more o f t e n  th a n  d o c to r s . "
D r. R o b e rt W att (1888) re c o rd e d  t h a t  "Next to  th e  sm allpox  fo rm e r ly , 
and m ea s le s  now, c h in -c o u g h  i s  t h e  m ost f a t a l  d i s e a s e  to  w hich c h i ld r e n  a r e  
l i a b l e . "  I n  A berdeen , a c c o rd in g  to  J . S .  L a in g , a s  c i t e d  by G oodall (1 9 2 8 ), 
t h e r e  w ere 20,425  c a s e s  n o t i f i e d  i n  th e  y e a r s  1882-1900: ep id em ics  o c c u rre d
e v e ry  two y e a r s .  I n  E d inburgh  and Glasgow th e y  o c c u rre d  ev ery  t h r e e  o r  fo u r  
y e a r s .  I n  1890, l l | r  p e r  c e n t  o f th e  t o t a l  d e a th s  o f  c h i ld r e n  u n d e r t e n  y e a r s  
o f  ag e  i n  th e  c i t y  o f  Glasgow v/ere due to  whooping cough .
The s e a rc h  f o r  th e  c a u s a l  m ic ro -o rg an ism  o f  whooping cough began  w ith  
t h e  g row th  o f  t h e  b a c t e r i o l o g i c a l  c o n c e p t o f  i n f e c t i o u s  d i s e a s e ,  and as f a r  back 
a s  1870, L e tz e r ic h  d e s c r ib e d  a fungus w hich he b e l ie v e d  to  be  a s s o c ia te d  w ith  
t h e  d i s o r d e r .
-  2 -
I n  1883, B u rg er p u b l is h e d  a  p a p e r  i n  w hich he d e s c r ib e d , w ith  two 
w oodcu ts , th e  p re s e n c e  o f l a r g e  numbers of s m a ll e l l i p s o i d a l  ro d s  i n  s ta in e d  
f i lm s  o f th e  e x p e c to r a t io n .  The d e s c r i p t i o n  and i l l u s t r a t i o n s  s u g g e s t  t h a t  he 
a c t u a l l y  saw th e  H aem ophilus p e r t u s s i s .
I n  1901, Jochm ann and  K rause  d e s c r ib e d  a sm a ll b a c i l l u s  w hich  th e y  
c u l tu r e d  on b lo o d  a g a r ,  and  c a l l e d  th e  B a c i l lu s  p e r t u s s i s  B ppendo rf, and t h i s  
a p p e a rs  to  b e  th e  f i r s t  u s e  of th e  p r e s e n t  L a t in  name o f  th e  o rgan ism  o f whooping 
cough . C r e d i t  f o r  th e  u l t im a te  e s ta b l is h m e n t  o f H aem ophilus p e r t u s s i s  a s  th e  
c a u s a l  o rgan ism  of whooping cough goes to  B o rd e t and Gengou (1906) and a f u l l e r  
d e s c r i p t i o n  o f  t h e i r  work w i l l  b e  g iv en  l a t e r .
The I n c id e nce o f Whooping Cough.
Whooping cough h as  a  w ide  d i s t r i b u t i o n  i n  c o u n tr ie s  w i th  te m p e ra te  
c l im a te s .  The d i s e a s e  e x h ib i t s  p e r io d ic  e p id e m ic s , b u t  th e s e  te n d  to  o c c u r  a t  
l e s s  r e g u la r  and  lo n g e r  i n t e r v a l s  th a n  do s im i la r  o u tb re a k s  o f  m easles  ( B u t le r  1947). 
Fem ales te n d  to  b e  more o f te n  a f f e c t e d  th a n  do m a le s , and Roseneau (1935) p o in ts  o u t 
t h a t  more fem a les  th a n  m ales have d ie d  from  th e  i n f e c t i o n .
U n lik e  th e  o th e r  common i n f e c t i o u s  d is e a s e s  o f c h ild h o o d , whooping cough 
a t t a c k s  c h i ld r e n  u n d e r s ix  m onths o f  age w i th  g r e a t  f re q u e n c y . S to ck s  and K arn 
(1932) e s t im a te d  t h a t  i n  fo u r  London boroughs 44 p e r  c e n t  of c h i ld r e n  s u f f e r  from  
i n f e c t i o n  b e f o r e  re a c h in g  f i v e  y e a rs  o f a g e , and 60 p e r  c e n t  b e fo r e  re a c h in g  t e n  
y e a rs  o f  a g e . Cockayne (1913) q u o te s  S i r  Thomas W atson who d e s c r ib e d  a c a se  
w here th e  d i s e a s e  commenced b e fo re  th e  c h i ld  was b o r n .  The i n f a n t  was s a id  to  
have whooxjed i n  t h e  f i r s t  day o f h is  l i f e .  Cockayne d e s c r ib e d  a m ild  c a se  i n  a 
c h i l d  aged f i v e  days 7/hose m other and b r o th e r  had whooping cough. P h i l l i p s  (1921) 
d e s c r ib e d  two i n f a n t s  who s ic k e n e d  w ith  th e  d i s e a s e  on th e  8 th  and 1 0 th  d ay s ;
-  3 -
"both o f t h e s e  i n f a n t s  whooped b e fo r e  th e y  w ere  15 days o ld .  My own y o u n g e s t c a se
was a m ale c h i ld  aged 19 days who was a d m itte d  from  a h o u seh o ld  w ith  whooping cough.
T his c h i l d  had a  7 /e ll~ d ev e lo p e d  paroxysm al cough and whooped on a d m is s io n . A lthough 
whooping cough i s  e s s e n t i a l l y  a d i s e a s e  o f c h i l d r e n ,  a d u l t s  do n o t  e sca p e  and a t  
l e a s t  one c a s e  h as  b een  d e s c r ib e d  i n  a  p e rs o n  o f 81 y e a rs  of a g e .
E p id em io lo g y .
Kohn and F is c h e r  (1947) s t a t e  t h a t  d u r in g  th e  y e a r  1941, 3 ,668  d e a th s  
w ere  re c o rd e d  i n  th e  U n ited  S ta te s  o f Am erica as  b e in g  due to  whooping co u g h . I n  
a  l a r g e  New/ York h o s p i t a l  th e  c a s e  f a t a l i t y  r a t e  f o r  w hooping cough d u r in g  th e  
e ig h t - y e a r  p e r io d  from  1939 to  1946 was eq u a l to  o r g r e a t e r  th a n  th e  combined
d e a th s  due to  m e a s le s , s c a r l e t  f e v e r  and d ip h th e r i a .
I n  London, S to c k s  and K arn (1932) e s t im a te d  t h a t  th e  f a t a l i t y  r a t e  fo r  
c h i l d r e n  u n d e r one y e a r  was 4 p e r  c e n t ,  and  t h a t  th e  g e n e ra l  f a t a l i t y  r a t e  was 
1 .2 6  p e r  c e n t .  B u t l e r  (1947) com pared t h e  f a t a l i t y  r a t e s  o f  whooping cough and 
m easles  and p o in te d  o u t t h a t  i n  E ngland and W ales, s in c e  t h e  p a s s in g  o f th e  P u b lic  
H e a lth  A ct i n  1875, th e  a n n u a l m o r t a l i t y  had f a l l e n  f o r  each  y e a r  from  o v e r 400 to  
a b o u t 30 p e r  m i l l i o n  of th e  p o p u la t io n .  T h is  was n o t  accom panied by  any c o r r e s ­
p ond ing  f a l l  i n  p re v a le n c e  of th e  d i s e a s e .  I n  Glasgow th e  g e n e ra l  p r e v a le n c e  o f 
t h e  d i s e a s e  has n o t f a l l e n  b u t  t h e  d e a th  r a t e  has p r o g r e s s iv e ly  d e c l in e d  (L ogan, 
1 9 4 9 ). Logan a ls o  i n d ic a te d  t h a t  t h e r e  has been a n  u p p e r a g e - s h i f t  i n  th e  
in c id e n c e  o f whooping cough b u t  no ev id e n c e  o f a  s im i la r  a g e - s h i f t  i n  d e a th s .  
Whooping Cough i n  G lasgow .
At th e  b e g in n in g  o f th e  c e n tu r y ,  D r. J  .B . R u s s e l l  (1905), who was th e  
f i r s t  f u l l - t i m e  M edical O f f ic e r  o f H e a lth  o f th e  c i t y ,  w r o t e : -
-  4 -
" E stim a ted  s im p ly  by  th e  number o f i t s  v ic tim s*  whooping cough i s  
by a long way th e  m ost fo rm id a b le  i n f e c t i o u s  d i s e a s e  known to  
G lasgow . We m igh t p ro b a b ly  g e n e r a l i s e  and say  th e  m ost fo rm id a b le  
i n f e c t io u s  d i s e a s e  o f  i n d u s t r i a l  c i t i e s . "
T ab le  1 .
M orta l i t y  of th e  Commoner I n f e c t io u s  D is e a s e s  i n  Glasgow 
e x p re s s e d  a s  a  R ate  p e r  M il l io n  o f  C h ild re n  u n d e r Ten Y e a rs •
S c a r l e t
F ev er
D ip h th e r ia  
and Croup
Whooping
Cough M easles
1860-64 . . 4 ,7 2 4 3 ,165 6 ,4 8 0 3 ,663
1865-69 . . 5 ,8 6 0 2 ,106 5 ,9 5 4 3 ,6 8 7
1870-74 . . 5 ,7 3 2 2 ,6 2 7 5 ,202 3 ,3 7 6
1875-79 . . 2 ,631 2 ,252 5 ,4 5 4 2 ,3 5 1
1880-84- . . 2 ,9 4 2 2 ,308 5 ,3 7 9 2 ,942
1885-89 . . 1 ,777 1 ,969 4 ,755 2 ,5 3 6
1890-94 . . 1 ,478 1 ,7 0 7 4 ,1 0 8 3 ,956
1895-99 . . 1 ,019 874 3 ,8 3 0 3 ,4 0 4
1900-04 . . 710 722 3 ,798 2 ,247
1905-09 . . 441 957 3 ,823 3 ,036
1910-14 . . 721 993 2 ,535 2 ,558
1915-19 . . 514 763 2 ,865 2 ,583
1920-24 . . 323 683 1 ,939 2 ,7 3 7
1925-29 . . 218 579 1 ,7 2 0 1 ,291
1930-34 . . 284 536 1 ,195 1 ,353
1935-39 . . 108 715 959 630
1940-44 . . 27 575 484 227
1945-49 . . 14 87 163 98
T ab le  1 shows th e  d ea th  r a t e  from  s c a r l e t  f e v e r ,  d ip h th e r i a ,  whooping 
cough and m e a s le s , c a lc u la t e d  a g a in s t  th e  c h i ld  p o p u la t io n  u n d e r t e n  y e a r s  o f  
ag e ,w h ich  e x i s t e d  a t  th e  v a r io u s  f i v e - y e a r l y  p e r io d s  s in c e  1890. These f ig u r e s  
have  b e e n  p l o t t e d  on a  lo g a r i th m ic  s c a le  and th e  r e s u l t i n g  c h a r t  i s  shown 
(F ig u re  l ) .  D uring th e  f o r t y  y e a rs  from  1860 to  1899, th e  p u b l ic  h e a l th  
s e r v ic e  o f  th e  c i t y  had  b e e n  d e v e lo p in g , and , a s  a  r e s u l t ,  th e  f a l l  i n  d e a th  
r a t e s  f o r  s c a r l e t  f e v e r  and d ip h th e r ia  had b e e n  d ra m a tic .  I n  th e  f i v e  y e a r  
p e r io d  from  1895-1899, th e  d e a th  r a t e s  p e r  m i l l i o n  o f  c h i ld r e n  u n d e r t e n  y e a rs  
from  s c a r l e t  f e v e r  and d ip h th e r i a  w ere 1 ,019  and 874, and f o r  whooping cough
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and m ea s le s  3 ,830  and 3 ,4 0 4 . A s te a d y  f a l l  in  a l l  d e a th  r a t e s  i s  a p p a re n t,  
b u t m e a s le s  does n o t  a p p e a r  to  have been a f f e c te d  to  th e  same e x te n t  as  s c a r l e t  
f e v e r ,  d ip h th e r ia  and w hooping cough. D uring  t h i s  c e n tu ry  th e  g e n e ra l  downward 
t r e n d  h a s  c o n tin u e d , and in  1950 th e r e  w ere no d e a th s  in  th e  C i ty  from e i t h e r  
s c a r l e t  f e v e r  o r  d i p h th e r i a .  The d e a th  r a t e  p e r  m i l l io n  o f  c h i ld r e n  u n d e r te n  
y e a rs  w ith  w hooping cough in  th e  f iv e - y e a r  p e r io d  1945 to  1949 was 163 , w hich  i s  
more fo rm id a b le  th an  th e  f ig u r e  f o r  m e a s le s  w h ich  was 98 . Whooping cough rem ains 
th e  m ost im p o rta n t i n f e c t io u s  d is e a s e  as a  c au se  o f  d e a th  in  1950,
The s e r io u s n e s s  o f  w hooping cough h a s  p ro b a b ly  been u n d e r -e s tim a te d  in  
th e  p a s t  by b o th  m ed ica l and l a y  p e rs o n s , and t h i s  i s  r e f l e c t e d  in  th e  f a c t  t h a t  
i t  was n o t  u n t i l  th e  1 s t  o f  J a n u a r y ,  1950, t h a t  whooping cough became a com pulso r­
i l y  n o t i f i a b l e  d is e a s e  in  S c o t la n d . R e l ia b le  s t a t i s t i c s  a re  t h e r e f o r e  d i f f i c u l t  
to  o b t a in .  One f a c t o r  w hich can be ta k e n  as  an i n d ic a t io n  o f  th e  im p o rtan ce  o f  
th e  d is e a s e  i s  th e  h o s p i t a l  d e a th - r a t e .  O ver a  p e r io d  o f  22 y e a rs  en d in g  in  1890 
th e r e  was a  d e a th - r a t e  o f  1 8 .3  p e r  c e n t ,  in  Glasgow F e v e r  H o s p i ta ls  among 5 ,000  
p a t i e n t s  t r e a t e d  (K er, 1 9 0 9 ). By 1949, th e  h o s p i t a l  d e a th - r a t e  had f a l l e n  to  
5 .0  p e r  c e n t ,  and w h ile  t h i s  f ig u r e  shows c o n s id e ra b le  im provem ent, i t  i s  s t i l l  
a  fo rm id a b le  one .
T h e J i o m t a l C ^ .
I t  h a s  n o t  been th e  p r a c t i c e  in  Glasgow f o r  g e n e ra l  p r a c t i t i o n e r s  t o  
r e f e r  to  h o s p i t a l  c h i ld r e n  w ith  w hooping cough who l i v e  in  good hom es. D uring  
th e  y e a r ,  J u ly  1950 to  Ju n e  1951, 271 c a se s  o f  w hooping cough w ere t r e a t e d  in  
R u c h i l l  H o s p i ta l ,  128 m ales and 143 fe m a le s . D uring  th e  same p e r io d ,  132 w ere 
aged u n d e r  one y e a r  and 9 w ere o v e r  f iv e  y e a rs  o f  ag e .
T a b le  2 .
S o c ia l  G la ss  o f  271 Whooping Gough P a t i e n t s  
t r e a t e d  in  R u c h i l l  H o s p i ta l  from J u l y  195Q to  Ju n e  1951 - 
D iv id ed  a c c o rd in g  to  D is m is s a ls  and D e a th s .
S o c ia l  G la ss D is m is s a ls D eaths T o ta l
I 0 0 0
I I 4 1 5
I I I 34 5 39
IV 98 4 102
V 84 3 87
I n s t i t u t i o n a l 38 0 38
A ll  G la s s e s 258 13 271
The m a jo r i ty  o f  p a t i e n t s  who w ere a d m itte d  b e lo n g ed  to  th e  R e g i s t r a r
G e n e ra l’ s s o c ia l  c l a s s e s  IV and V, as i s  shown in  T ab le  2 .  So p a t i e n t s  who
belo n g ed  to  s o c ia l  c l a s s  I  w ere a d m itte d  d u r in g  th e  y e a r ,  and , g e n e r a l ly  speak'
in g ,  o n ly  s e v e r e ly  i l l  p a t i e n t s  w ere a d m itte d  from s o c ia l :  c la s s e s  I I  and I I I .
T ab le  5 .
P o s s ib le  R easons f o r  A dm ission o f  
271 W hooping Gough P a t i e n t s  t r e a t e d  in  R u c h i l l  H o s p ita l  
in  th e  i s a r  J u ly  195>0 -  Ju n e  1951 .
I n s t i t u t i o n a l  ................................... 38
C r i t i c a l l y  i l l  ............................ .. 15
S u sp e c te d  c h e s t  c o m p lic a t io n s . 93
C o n c u rre n t bronchopneum onia . . 42
O vercrow ded home c o n d it io n s  . . 183
The p o s s ib le  re a so n s  f o r  ad m issio n  o f  th e  271 w hooping cough p a t i e n t s  
a re  shown in  T ab le  3 . T h i r ty - e ig h t  o f th e  c a se s  came from  i n s t i t u t i o n s ,  9 
o f  th e s e  were a d m itte d  from  w ards in  g e n e ra l h o s p i t a l s ,  end 29 from  r e s i d e n t i a l  
n u r s e r i e s  and c h i l d r e n ’ s hom es. F i f t e e n  were c r i t i c a l l y  i l l ,  and o f  th e s e  13
-  8 -
died*  F o rty -tw o  p a t i e n t s  w ere s u f f e r i n g  from c o n c u r re n t  b ronchopneum onia,
and 93 w ere s u s p e c te d  o f  h a v in g  c h e s t  c o m p lic a t io n s . A t e l e c t a s i s ,  w hich 
p e r s i s t e d  lo n g e r  th a n  th re e  w eeks, was n o te d  in  28 p a t i e n t s ,  and 12 o f  t h e s e  
w ere d is c h a rg e d  w i th  p e r s i s t e n t  r a d io lo g ic a l  l e s io n s  and w ere r e f e r r e d  to  c h e s t  
c l i n i c s  a s  o u t - p a t i e n t s .  One hund red  and e ig h ty - th r e e  o f  th e  p a t i e n t s  came from 
overcrow ded hom es, and a few o f  th e s e  w ere u n d e rn o u r ish e d  and in  a  n e g le c te d  
c o n d i t io n .  F o r ty - s ix  p a t i e n t s  had been  i l l  f o r  lo n g e r  th a n  t h r e e  'weeks p r i o r  
to  ad m iss io n  to  h o s p i t a l ,  and f o r  t h i s  re a so n  th e y  w ere u n s u i ta b le  f o r  in c lu s io n  
in  any  t r i a l  o f  a  new t r e a tm e n t  f o r  th e  d i s e a s e .
The averag e  p e r io d  o f  r e s id e n c e  in  h o s p i t a l  f o r  w hooping cough p a t i e n t s  
in  Glasgow f e v e r  h o s p i t a l s  d u r in g  th e  y e a r  1950 was 42 d a y s . T h is  f ig u r e  was 
c o n s id e ra b ly  g r e a t e r  th a n  th e  av e rag e  p e r io d  o f  r e s id e n c e  f o r  m easles  c a s e s ,  w hich 
was 18 days and s c a r l e t  f e v e r  w hich  was 22 d a y s .
D u rin g  th e  y e a r ,  J u ly  1950 u n t i l  Ju n e  1951, t h e r e  w ere 13 d e a th s  in. th e  
a c u te  s ta g e  o f  th e  d i s e a s e .  Seven o f  th e  d e a th s  were in  fem a les  and s i x  in  
m a le s . The ag es  o f  th e  f a t a l  c a s e s  ranged  from  s ix  w eeks to  th r e e  y e a r s ,  
seven p a t i e n t s  b e in g  u n d e r  one y e a r  o f  ag e , f iv e  in  th e  age group 1-2  y e a r s ,  
and one aged th r e e  y e a r s .
T ab le  4 .
A s s o c ia te d  Cause o f  D eath  in  
13 W hooping Gough P a t i e n t s .
B ronchopneum onia  ..........................  4
A t e l e c t a s i s  .................................................  3
A t e l e c t a s i  s sn d Bronchopneum onia . 1
G o n v u ls io n s .............    4
Emphysema o f  L ungs, I n t e r s t i t i a l  
Emphysema o f  m ed iastinum  and b e c k  1
T o ta l   ...................  13
C hest c o m p lic a t io n s , bronchopneum onia and a t e l e c t a s i s  caused  d e a th  in  
e ig h t  p a t i e n t s ,  as i s  shown in  T ab le  4 ,  C o n v u ls io n s  caused  d e a th  in a f u r t h e r  
fo u r  p a t i e n t s .  E le v en  o f  th e  p a t i e n t s  came from good homes, and two from o v e r ­
crowded home c o n d i t io n s .  A ll  e x c e p t one o f  th e  p a t i e n t s  ap p eared  t o  be w e l l -  
n o u r is h e d . On th e  a v e ra g e , p a t i e n t s  had been i l l  f o r  1 4 .5  days b e fo re  a d m iss io n , 
and th e  av erag e  re s id e n c e  in  h o s p i t a l  b e fo re  d e a th  was 8 .8  d a y s . F iv e  c h i l d r e n ,  
th r e e  w i th  c o n v u ls io n s  and two w ith  pneum onia, d ie d  w i th in  48 h o u rs  o f  adm ission  
to  h o s p i t a l .
A fem ale  c h i l d ,  aged 9 m onths, who had  a h i s t o r y  o f  spasm odic cough w ith  
v o m itin g  f o r  f o u r  w eeks, was a d m itte d  becau se  o f  d i f f i c u l t y  in  b r e a th in g  f o r  24 
h o u rs  b e fo re  a d m is s io n . On ex a m in a tio n  th e r e  was a t e n s e  s w e ll in g  o f  th e  r ig h t  
cheek  and b o th  s id e s  o f  n e c k  w ith  m arked c r e p i t u s .  The c h i ld  d ie d  fo u r  days a f t e  
adm ission  and p o st-m o rtem  ex am in a tio n  r e v e a le d  a i r  b u b b le s  o f  v a ry in g  s iz e  in  th e  
su b cu tan eo u s t i s s u  e s  o v e r ly in g  th e  s ternum  and th e  f a t  s u rro u n d in g  a l l  s t r u c tu r e s  
in  th e  a n t e r i o r  and p o s t e r i o r  m ed ia s tin u m . A ll  lu n g  s u r f a c e s  showed num erous 
emphysem atous b u l la e  o f  v a ry in g  s i z e s .  The h i s t o l o g i c a l  ap p e ara n ce s  o f  th e  
lu n g s  su g g e s te d  t h a t  d e a th  was due to  a  m ech an ica l cause  r a t h e r  th a n  to  pyogen ic  
o b s t r u c t io n .
The d e a th  o f  f o u r  p a t i e n t s  from  n e rv o u s  c o m p lic a tio n s  was e x tre m e ly  
d i s t r e s s i n g .  F o r exam ple, a  th r e e  y e a r  o ld  fem ale  c h i ld  s ic k e n e d  th ro e  weeks 
and d ev e lo p ed  a spasm odic cough w ith  whoop abou t two w eeks b e fo re  a d m iss io n .
The h i s t o r y  o b ta in e d  from  th e  p a re n ts  and g e n e ra l  p r a c t i t i o n e r  su g g e s te d  t h a t  th e  
case  vfas one o f  m odera te  s e v e r i t y .  The c h i ld  had been am b u lan t, b u t 48 hou rs  
b e fo re  ad m issio n  i t  was n o te d  t h a t  she was n o t  w e l l • 3 ix  h ou rs  b e fo r e  adm ission  
th e  c h i ld  had  two c o n v u ls io n s  l a s t i n g  10 m in u te s  and 35 m in u te s . On adm ission
t!he c h i ld  was c o n v u ls in g , and d e s p i t e  e n e r g e t i c  t re a tm e n t  t h i s  c o n tin u e d  u n t i l  
d e a th  18 h o u rs  l a t e r .  P ost-m ortem  ex am in a tio n  f a i l e d  to  re v e a l  th e  cause  of 
d e a th , as i s  u s u a l  in  t h i s  ty p e  o f  f a t a l i t y .
P a t i e n t s  w i th  bronchopneum onia w ere g iv en  t re a tm e n t  w ith  s u lp h a d ia z in e  
o r  p e n i c i l l i n ,  and in  se v e re  c a se s  b o th  d ru g s  were u sed  s im u lta n e o u s ly . Oxygen 
was a d m in is te re d  to  th e  more s e v e r e ly  i l l  p a t i e n t s ,  and s p e c ia l  n u r s e s  were 
p ro v id e d  when n e c e s s a ry .  D e s p ite  t h i s ,  e ig h t  p a t i e n t s  d ie d  from  c h e s t  
c o m p lic a tio n s  d u r in g  th e  y e a r  from  J u ly  1950 to  Ju n e  1951.
C o n s id e ra t io n  o f  th e  f a c t s  and f ig u r e s  q u o ted  su g g e s te d  t h a t  f u r t h e r  
r e s e a rc h  in to  th e  n a tu r e  end t r e a tm e n t  o f  w hooping cough was d e s i r a b le  f o r  i t  
became o b v io u s  t h a t  th e  need  f o r  im proved m ethods o f  h a n d lin g  th e  d is e a s e  was 
c la m a n t. I t  was w ith  th e  hope o f  im p ro v in g  th e  s ta n d a rd  m ethods o f  t re a tm e n t  
t h a t  th e  i n v e s t i g a t io n  ab o u t to  be d e s c r ib e d  was c a r r ie d  o u t .
C H A P T E R  2.
THE DIAGNOSIS OF TOOOPING COUGH. 
DESCRIPTION AND ASSESSMENT OF METHODS.
B ecause whooping cough i s  a  n a t u r a l l y  v a r i a b l e  d i s e a s e ,  i t  i s  n o t s u r p r i s in g  
t h a t  c o n f i rm a tio n  o f t h e  d ia g n o s is  o f t e n  p r e s e n ts  d i f f i c u l t y .  As th e  i l l n e s s  l a s t s  
f o r  a  c o n s id e ra b le  p e r io d ,  and th e  o n s e t  i s  g ra d u a l  and in s i d i o u s ,  i t  seems r e a s o n ­
a b le  to  assum e t h a t  th e  e a r l i e r  th e  d ia g n o s is  can  b e  co n firm ed  and t r e a tm e n t  com­
m enced, t h e  g r e a t e r  w i l l  b e  th e  l ik e l ih o o d  o f  s u c c e s s .  From a n  e p id e m io lo g ic a l  
p o in t  o f v iew  t h e  s u b je c t  o f w hooping cough i s  p ro b a b ly  i n  a  h ig h ly  i n f e c t i o u s  
s t a t e  d u r in g  th e  c a t a r r h a l  s ta g e ,  and e a r l y  i s o l a t i o n  o f th e  p a t i e n t  w ould l i m i t  th e  
sp re a d  of i n f e c t i o n .  The m ethods u se d  fo r  th e  d ia g n o s is  w i l l  now h e  d is c u s s e d .
They may b e  sum m arised a s  fo llo w s
1 . C l in ic a l  s ig n s .
2 . I s o l a t i o n  o f  t h e  c a u s a t iv e  o rg an ism .
3 . Complement f i x a t i o n  t e s t s .
4 . I n tra d e rm a l  s e n s i t i v i t y  t e s t s .
5 . H a e m ato lo g ic a l t e s t s .
C l in ic al  S ig n s .
I t  i s  n o t p ro p o sed  to  d e s c r ib e  th e  c l i n i c a l  p i c t u r e  of whooping cough i n  
d e t a i l .  The m ost c h a r a c t e r i s t i c  c l i n i c a l  s ig n ,  t h e  whoop, i s  h e a rd  l a t e  i n  th e  
d i s e a s e ,  and i n  some c a s e s  may n o t  b e  h e a rd  a t  a l l .  C l in ic a l  s ig n s  a r e  o f  l i t t l e  
v a lu e  i n  e a r ly  d ia g n o s is .  D uring an  ep idem ic  t h e  co m b in a tio n  o f  t h e  e a r ly  s ig n s  
of whooping cough a long  w ith  a  h i s t o r y  o f c o n ta c t  w ith  a  p r e v io u s ly  known c a s e  i s  
a n  in v a lu a b le  g u id e  to  d ia g n o s i s .  Yihooping cough i s  d i f f e r e n t  from  th e  o th e r  
common i n f e c t i o u s  d i s e a s e s  o f  c h ild h o o d  w here th e  o n s e t  i s  a c u te .  C l in ic a l  s ig n s  
a lo n e  o f te n  do n o t  i n d i c a t e  t h e  s p e c i f i c  d ia g n o s is .
IsolatjU m _of_ th e  C a u sa tiv e  Organi s m.
Tiie Ca u s a t i v e O rganism . I n f e c t i o n  w ith  Haemop h i lu s  p e r t u s s i s  i s  now 
g e n e r a l ly  a c c e p te d  as b e in g  th e  c a u se  o f whooping cough . I n  1900 i t  was f i r s t  se en  
by  B o rd e t and Gengou i n  th e  P a s te u r  I n s t i t u t e  i n  B r u s s e l s ,  b u t  i t  was n o t u n t i l
1906 t h a t  th e y  w ere a b le  t o  c u l t i v a t e  i t  from  a p lu g  o f  mucus o b ta in e d  from  th e  
b r o n c h ia l  t r e e  o f a  p a t i e n t  w ith  whooping cough. D i f f i c u l t y  was e x p e r ie n c e d  i n  
o b ta in in g  a  p r im a ry  c u l t u r e .  For t h i s  p u rp o se  a medium c o n s i s t in g  o f  a  g l y c e r in  
g e l a t i n  m a c e ra t io n  o f  p o ta to e s  w ith  a n  e q u a l q u a n t i ty  of human b lo o d  o r  r a b b i t s '  
b lood  was u s e d . A f te r  o b ta in in g  a  p r im a ry  grow th  th e  o rgan ism  was m a in ta in e d  on 
a s c i t i c  g e l a t i n .  They d e s c r ib e d  th e  o rgan ism  as  b e in g  gram n e g a t iv e ,  and o v o id , 
m ic ro c o c c a l, o r  e lo n g a te d  i n  s h a p e . The medium o r i g i n a l l y  u sed  f o r  th e  i s o l a t i o n  
o f  th e  b a c i l l u s  o f  B o rd e t and  Gengou, now known as th e  Haem ophilus p e r t u s s i s ,  i s  
s t i l l ,  w ith  c e r t a i n  m o d if ic a t io n s ,  u sed  to d a y .
I n  1916, C h ie v itz  and M eyer, w orking i n  Copenhagen, con firm ed  th e  work o f 
B o rd e t and Gengou and f i r s t  d e s c r ib e d  th e  c o u g h -p la te  m ethod o f  d ia g n o s is .  I n  a  
fo u n d lin g  home Meyer c a r r i e d  o u t t e s t s  on sev en  c h i ld r e n  who w ere  s u s p e c te d  of 
b e in g  i n  t h e  c a t a r r h a l  s ta g e  o f  th e  d i s e a s e .  Each c h i ld  was made to  cough on to  
medium c o n ta in e d  i n  a  p e t r i  d i s h  h e ld  t e n  c e n t im e tr e s  from  th e  m outh. A f te r  in c u b ­
a t i o n ,  c o lo n ie s  o f  Haemophi l u s  p e r t u s s i s  w ere  i s o l a t e d  from  f iv e  o f  th e  se v en  p l a t e s .  
They p o in te d  o u t th e  g r e a t  v a lu e  o f t h i s  m ethod i n  e a r ly  d ia g n o s is  o f  th e  d i s e a s e ,  
b u t  i t  was n o t  to  b e  p u t  i n to  g e n e ra l  u s e  f o r  some y e a r s .
F u r th e r  e x p e rim e n ta l w ork to  c o n firm  t h a t  Haemophi l u s  p e r t u s s i s  was th e  
s o le  c a u se  o f  whooping cough was c a r r i e d  o u t by S auer and Ham brecht in  A m erica i n  
1929. P aroxysm al cough d e v e lo p e d  i n  f i v e  h e a l th y  young monkeys one to  t h r e e  weeks 
a f t e r  H aem ophilus p e r t u s s i s  had been  in tro d u c e d  in to  th e  la r y n x . A f te r  d e a th  th e  
b a c t e r i a  was re c o v e re d  from  th e  t h r o a t ,  la ry n x , t r a c h e a  and lu n g s .  im im als w hich 
re c o v e re d  from  th e  d i s e a s e  w ere immune to  su b seq u e n t i n j e c t i o n s  o f  Haemoph i l u s  
p e r t u s s i s .  F u r th e r  e v id e n c e  to  su p p o rt  th e  th e o ry  was s u p p lie d  i n  1933 when th e  
M acdonalds in tro d u c e d  th e  o rgan ism  in to  th e  nose  and t h r o a t  o f each o f t h e i r  fo u r
-  13 -
s o n s . Two of th e  b o y s , who had  f iv e  m onths p r e v io u s ly  b een  in o c u la te d  w ith  a 
s p e c i a l l y  p re p a re d  v a c c in e ,  d id  n o t dev e lo p  th e  d i s e a s e ;  w hereas th e  two who had 
n o t  b e e n  so t r e a t e d  d ev e lo p ed  c l i n i c a l  w hooping cough w hich was c o n firm ed  b a c t e r i o l -  
o g i c a l ly  and h a e m a to lo g ic a l ly .
The C u l tu r a l  P h ases  o f H aem ophilus P e r t u s s i s . L e s l i e  and G ardner (1931) 
p o in te d  o u t  t h a t  a f t e r  i s o l a t i o n  from  th e  human s u b je c t  th e  H aem ophilus p e r t u s s i s  
te n d s  t o  p a s s  th ro u g h  a  s e r i e s  o f a n t i g e n i c a l l y  d i s t i n c t  c u l t u r a l  p h a s e s . The 
f i r s t  and  second  p h ases  a r e  sm ooth, and th e  t h i r d  and fo u r th  a r e  ro u g h . G uinea p ig  
ex p e rim en ts  su g g e s te d  t h a t  th e  more t o x i c  p h ase  1 was s o le ly  r e s p o n s ib le  f o r  
c o n fe r r in g  a c t i v e  im m unity .
The Cou g h -P la t e  Method o f I s o l a t i o n  of  Haem ophilu s  P e r tu s s i s . I n  O xford, 
i n  1932, G ardner and L e s l i e  u s in g  th e  c o u g h -p la te  m ethod r e p o r te d  t h a t  75 p e r  c e n t  
o f  82 p a t i e n t s  w i th  whooping cough w ere  d ia g n o se d  i n  th e  e a r ly  s ta g e s  o f th e  
d i s e a s e .  They w ere  a id e d  i n  t h e i r  work by th e  m ethod, p r e v io u s ly  d e s c r ib e d  by 
S ugare  and  M acleod (1 9 2 9 ), of c u t t in g  s p re a d in g  c o lo n ie s  o u t o f th e  medium. One 
s u b - c l i n i c a l  c a se  was d iag n o se d  b a c t e r i o l o g i c a l l y . I n  Denmark th e  fo llo w in g  y e a r  
t h i s  im p o r ta n t  d ia g n o s t ic  m ethod was u n d e r l in e d  by K r is te n s e n  (1 9 3 3 ), who p u b lis h e d  
th e  r e s u l t s  o f  15 y e a r s '  e x p e r ie n c e .  M issed  and a t y p i c a l  c a s e s ,  e s p e c i a l l y  i n  
a d u l t s ,  w e re  th o u g h t to  be an  im p o r ta n t  f a c t o r  i n  th e  sp re a d  o f  th e  d i s e a s e .
By 1937 th e  Danes had a  b a c t e r i o l o g ic a l  d ia g n o s t ic  s t a t i o n  w hich was w id e ly  
u s e d . M adsen (1937) c la im ed  t h a t  i n  th e  c a t a r r h a l  s ta g e  o f th e  d is e a s e ,  H aem ophilus 
p e r tu s s i s  c o u ld  b e  i s o l a t e d  from  74 p e r  c e n t  o f whooping cough p a t i e n t s .  The 
g r e a t e s t  d i f f i c u l t i e s  w ere th e  d e la y  due to  th e  slow  grow th  of H aem ophilus p e r t u s s i s  
and t o  t h e  in im ic a l  p re se n c e  o f  o th e r  o rg an ism s . S t r a k e r  and Y Jestw ater (1937) 
showed s im i la r  r e s u l t s  and su g g e s te d  t h a t  t h e  c o u g h -p la te  method sh o u ld  be  u sed  f o r  
r o u t in e  d ia g n o s is  o f whooping cough i n  t h i s  c o u n tr y .
-  14  -
The Use of P e n i c i l l i n  w ith  th e  Medium . In  1929, F lem ing n o te d  t h a t  
p e n i c i l l i n  had g r e a t  i n h i b i t i n g  powers 011 th e  grow th o f  g r a m -p o s i t iv e  b a c i l l i .
This was u sed  by M aclean i n  1937, when he c a r r i e d  o u t a c o n t r o l le d  exp erim en t by 
sp re a d in g  s ix  to  e ig h t  d ro p s  o f  s tro n g  p e n i c i l l i n  over h a l f  th e  medium i n  -the 
p l a t e ,  th e  o th e r  h a l f  b e in g  l e f t  u n to u c h e d . F i f t y  c o u g h -p la te s  w ere exposed and 
i t  m s  found t h a t  4-7 w ere p o s i t i v e  f o r  Haem o p h ilu s p e r t u s s i s  i n  th e  t r e a t e d  
p o r t io n s  and  33 wero p o s i t i v e  i n  th e  u n t r e a te d  p o r t i o n s .  T his work -was con firm ed  
by B ra d fo rd  e t  a l .  (1946) who u sed  th e  n a so p h a ry n g e a l swab m ethod f o r  c u l t u r e .
I n  1946, w orking i n  A u s t r a l i a ,  A nderson was f i r s t  to  in c o r p o r a te  th e  
p e n i c i l l i n  i n  B ordet-G engou medium. She i s o l a t e d  H aem ophilus p e r t u s s i s  from  
79 o u t o f 154 u n s e le c te d  whooping cough p a t i e n t s ,  a s  a g a in s t  39 p o s i t i v e  when 
no p e n i c i l l i n  was in c o r p o r a te d  i n  th e  medium.
Swab T echn iques u sed  f o r  th e  I s o l a t i o n  o f H aem ophilus P e r t u s s i s . F o r u s e  
i n  g e n e r a l  p r a c t i c e ,  th e  c o u g h -p la te  method h a s  o b v io u s ly  s e r io u s  d isa d v a n ta g e s  
i n  t h a t  i t  i s  d i f f i c u l t  to  o b ta in  f r e s h  medium and to  g e t  s a t i s f a c t o r y  exposu re  
a t  t h e  c o r r e c t  t im e . T r a n s p o r ta t io n  to  th e  la b o r a to r y  i s  a l s o  a problem  i n  o u t ­
p a t i e n t  w ork . To o b v ia te  th e s e  d i f f i c u l t i e s ,  M aclean  (1937) used  a  p h a ry n g e a l 
swab and c la im ed  to  i s o l a t e  th e  o rgan ism  from  75-80 p e r  c e n t  o f whooping; cough 
p a t i e n t s .  I n  L ondon ,C ru ickshahk  (1944) c a r r i e d  o u t a  co m p a ra tiv e  t r i a l  o f  th e  
c o u g h -p la te  and p o s t - n a s a l  swab m eth o d s. S ix ty - s e v e n  p o s i t i v e  c u l tu r e s  w ere 
o b ta in e d  from  250 p a t i e n t s ,  b u t i t  was p o in te d  o u t t h a t  many cases  w ere  a d m itte d  
t o  h o s p i t a l  l a t e  i n  th e  i l l n e s s .  The r e s u l t s  o f th e  two m ethods w ere ro u g h ly  
co m p arab le , b u t  f o r  c h i ld r e n  u n d e r two y e a r s  o f age th e  p o s t - n a s a l  swab app eared  
to  be  th e  method o f  c h o ic e .  T a rr  (1946) d e s c r ib e d  a m o d if ie d  p o s t - n a s a l  swab f o r  
u se  i n  t h e  c u l tu r e  o f  th e  Haemo p h i lu s  p e r t u s s i s . The swab used  was c la im ed  to  
b e  o f  s p e d ia l  v a lu e  f o r  young c h i ld r e n ,  b u t  i t  was n e v e r  p u t in to  g e n e ra l u s e .
-  15 -
I n  th e s e  e x p e rim en ts  th e  p o s te r io r  w a l l  o f t h e  nasopharynx  was swabbed by 
way o f t h e  m outh. B ra d fo rd  and S la v in  (1940) to o k  n a so p h a ry n g e a l swabs by p a s s in g  
a  f l e x i b l e  copper w i r e ,  w ith  a s m a ll  p ie c e  o f c o t to n  wool on th e  end , th ro u g h  th e  
nose  u n t i l  i t  to u ch ed  th e  p o s t e r i o r  w a l l  of th e  nasopharynx  (a  p e r n a s a l  swab m eth o d ). 
I n  com paring  th e  r e s u l t s  o f  40 p rim a ry  c u l t u r e s  from  22 whooping cough p a t i e n t s  t h e r e  
w ere 22 p o s i t i v e  n a so p h a ry n g e a l sw abs, 10 p o s i t i v e  c o u g h -p la te s  and 5 p o s i t i v e  t h r o a t  
c u l t u r e s .  I n  o n ly  t h r e e  c a se s  w ere t h e  c o u g h -p la te  c u l tu r e s  p o s i t i v e  when th e  
n a so p h a ry n g e a l swab was n e g a t iv e .  They a ls o  found t h a t  t h e r e  was a more p ro fu s e  
g row th  o f H aem ophilus p e r t u s s i s  on t h e  medium and a  m inim al amount o f seco n d ary  
in v a d e rs  when th e  n a so p h a ry n g e a l m ethod was em ployed. The same w o rk e rs  (Brooks 
e t  a l . j l 9 4 2 )  p u b lis h e d  a  l a r g e r  s e r i e s  of 438 c a s e s  i n  w hich  52 p e r  c e n t  w ere 
p o s i t i v e  by th e  n a so p h a ry n g e a l m ethod and 27 p e r  c e n t  w ere p o s i t i v e  u s in g  th e  cou£h- 
p l a t e  m ethod . These f in d in g s  w ere  co n firm ed  by S a i to  e t  a l .  (1942) and Bullow a e t  
a l .  (1 9 4 4 ).
The n a so p h a ry n g e a l swab m ethod, u se d  fo r  th e  c u l tu r e  o f H aem ophilus p e r t u s s i s , 
a p p e a rs  cumbersome and u n c o m fo rta b le  fo r  th e  p a t i e n t s .  I n  1948, Cockburn and H o lt 
d e s c r ib e d  a  p e rn a s a l  swab which was made from  an  e x tre m e ly  f in e  n ic k e l  chrome w i r e .  
T his swab would b e  p a s se d  th ro u g h  th e  n o s t r i l  t o  th e  p o s t e r i o r  w a ll  o f  th e  n a so ­
p h a ry n x , and caused  th e  minimum o f  u p s e t  to  th e  p a t i e n t .  The method was u sed  i n  th e  
r e c e n t  M edical R esea rch  C ouncil t r i a l  (1 9 5 3 ). Cockburn and H o lt to o k  s im u lta n e o u s  
swabs by p e rn a s a l  and  p o s tn a s a l  m ethods, and p o s i t i v e  r e s u l t s  w ere o b ta in e d  on 30 
o c c a s io n s .  I n  23 in s ta n c e s  b o th  swabs w ere  p o s i t i v e  and i n  7 th e  p e r n a s a l  swab o n ly  
was p o s i t i v e .  They a ls o  p roved  t h a t  t h e r e  was a g r e a t ly  red u ced  c o n ta m in a t io n  of 
p l a t e s  in o c u la te d  from  p e rn a s a l  sw abs. The p e rn a s a l  swab i s  a p p a re n t ly  more r e l i a b l e  
fo r  th e  i s o l a t i o n  o f  Haemo p h ilu s  p e r t u s s i s  th a n  th e  p o s tn a s a l  swab. I t  w as, how ever,
p o in te d  o u t t h a t  som etim es a n e g a tiv e  r e s u l t  i s  o b ta in e d  even  i n  th e  e a r l y  s ta g e s  
o f  th e  d i s e a s e .
Complement F ix a t io n  T e s t s .
I n  t h e i r  o r i g i n a l  w ork , B o rd e t and Gengou (1906) n o te d  t h a t  serum  from  
cu red  c a s e s  o f whooping cough showed f i x a t i o n  o f  com plem ent i n  t h e  p re s e n c e  o f  
a n t ig e n  p re p a re d  from  a  p u re  c u l t u r e  o f  H aem ophilus p e r t u s s i s . This t e s t  was n o t 
p o s i t i v e  u n t i l  th e  c o n v a le s c e n t  s ta g e  of th e  d i s e a s e .  L ik e  a l l  s p e c i f i c  a n t ib o d ie s ,  
how ever, t h e i r  p re s e n c e  o n ly  p ro v ed  t h a t  t h e  s u b je c t  had  r e c e n t l y  been  u n d er t h e  
s tim u lu s  o f th e  s p e c i f i c  a n t ig e n  and n o t  t h a t  he was s u f f e r in g  from  i n f e c t i o n  a t  
th e  tim e  of t e s t i n g .  Donald (1938) was o f th e  o p in io n  t h a t  th e  t e s t  was o f  v a lu e  
i n  r e t r o s p e c t i v e  d ia g n o s is ,  b u t i t  was n o t p o s i t i v e  u n t i l  th e  t h i r d  o r f o u r th  week 
o r  l a t e r .  I n  p r a c t i c e  t h i s  t e s t  i s  r a r e l y  u s e d , and i t s  c h ie f  v a lu e  l i e s  i n  th e s e  
c a se s  w here r e t r o s p e c t i v e  d ia g n o s is  i s  e s s e n t i a l .
Irrbra d e rm a l S e n s i t i v i t y  T e s t s .
The d e m o n s tra t io n  of s p e c i f i c  a n t ib o d ie s  to  th e  c a u s a l  o rgan ism  by means o f 
a  s k in  t e s t  has been  a tte m p te d  from  tim e  to  t im e . I n  1937, P a to n  c a r r i e d  o u t an  
e x te n s iv e  ex p e rim en t i n  B e lv id e re  H o s p i t a l , G lasgow . An in t r a d e rm a l  i n j e c t i o n  o f 
w hole o r  d i s r u p te d  H aem ophilus p e r t u s s i s  was u se d  i n  a  c o n t r o l le d  e x p e rim e n t. I t  
was found t h a t  th e  in tr a d e r m a l  t e s t  f a i l e d  t o  g iv e  a  s p e c i f i c  r e s u l t ,  and t h a t  a 
p o s i t i v e  r e s u l t  was o b ta in e d  i n  some of th e  p a t i e n t s  i n  t h e  c o n t r o l  group i n  whom 
th e r e  was no h i s t o r y  o f t h e i r  h av in g  had whooping cough . Donald (1938) p a r t l y  
r e p e a te d  th e  e x p e rim e n t, b u t  l i i s  r e s u l t s  w ere u n r e l i a b l e  and t h i s  m ethod of d ia g n o s is  
was abandoned .
Using a e n d o to x in  o f  Haemop h i lu s  p e r t u s s i s , Thompson (1938) in d ic a te d  t h a t  
th e r e  was some p a r a l l e l  be tw een  a p o s i t i v e  r e a c t i o n  and a h i s t o r y  o f h a v in g  had
whooping cough. There w e re , how ever, abou t 30 p e r  c e n t  o f a p p a re n t ly  n o n - s p e c i f ic  
r e a c t o r s .  The t e s t  i s  o f  no v a lu e  i n  th e  e a r ly  d ia g n o s is  of whooping cough. 
H a e m ato lo g ica l T e s t s ♦
I n  many c a se s  o f w hooping cough a r a i s e d  le u c o c y te  co u n t w ith  a  r e l a t i v e  
o r  a b s o lu te  ly m p h o cy to s is  i s  p r e s e n t  i n  th e  l a t e  c a t a r r h a l  s ta g e ,  and t h i s  p e r s i s t s  
in to  t h e  paroxysm al s ta g e .  The e ry th o c y te  s e d im e n ta tio n  r a t e  i s  seldom  r a i s e d  in  
norm al c a s e s .
Blood C o u n ts . I n  1922, Bourne and S c o t t  r e p o r te d  a c a se  o f whooping cough 
i n  a fem ale  c h i l d ,  aged  one y e a r  and n in e  m on ths, i n  w hich  t h e r e  was a le u c o c y te  
c o u n t o f 176 ,000  p e r  c u b ic  m i l l im e t r e  (1 1 6 ,0 0 0  lym phocytes p e r  cub ic  m i l l im e t r e )  
i n  th e  s e v e n te e n th  day of i l l n e s s .  The c o u n t f e l l  t o  4 5 ,0 0 0  p e r  c u b ic  m il l im e t r e  
on  t h e  f o r t y - f i r s t  day o f  i l l n e s s .  S e i t z  (1925) d e s c r ib e d  two c a se s  o f  le u c o c y te  
c o u n td  o v e r 150 ,000  p e r  c u b ic  m il l im e t r e  i n  c h i ld r e n  w ith  whooping cough.
Begg and Coveney (1935) r e p o r te d  on th e  b lo o d  f in d in g s  i n  65 u n c o m p lic a ted  
whooping cough p a t i e n t s ,  m ost o f  whom w ere i n  t h e  l a t e  c a t a r r h a l  and e a r ly  paroxysm a 
s ta g e  of th e  i l l n e s s .  T o ta l and d i f f e r e n t i a l  le u c o c y te  co u n ts  were  perfo rm ed  on 
a d m iss io n  t o  h o s p i t a l  and d u rin g  e a r l y  c o n v a le sc e n c e , and th e  f ig u r e s  o b ta in e d  w ere 
com pared w i th  t h e  norm al f o r  t h e  p a r t i c u l a r  age  g ro u p . T here was a n  in c r e a s e  i n  
t h e  number of le u c o c y te s  i n  every  c a s e ,  b u t  ly m p h o cy to s is  was o n ly  p r e s e n t  i n  77 p e r  
c e n t  o f p a t i e n t s .  I n  35 p e r  c e n t  o f th e  p a t i e n t s ,  ly m p h o cy to s is  was w e ll-m ark e d , 
and i n  23 p e r  c e n t t h e r e  was no a b s o lu te  ly m p h o c y to s is . The a u th o rs  w ere o f th e  
o p in io n  t h a t  b lo o d  changes w ere  maximal e a r ly  i n  th e  d i s e a s e .  G ardner (1936) 
p o in te d  o u t  t h a t  ly m p h o cy to s is  i s  n o t p r e s e n t  i n  th e  e a r ly  c a t a r r h a l  s ta g e ,  and 
t h i s  was con firm ed  by Donald i n  1938.
E ry th ro c y te  S e d im e n ta tio n  Rat e .  I n  1936, Gold and B e ll  d e s c r ib e d  a 
d ia g n o s t ic  t r i a l  c o n s is t in g  of a s u s p ic io u s  cough a lo n g  w ith  a r e ta rd e d  e r y th r o c y te
s e d im e n ta tio n  r a t e  and a  ly m p h o c y to s is  w hich th e y  c o n s id e re d  to  b e  pathognom onic 
o f  ?/hooping cough. Employing t h e  W e ste rg re n  m ethod, Donald (1938) m easured  th e  
e ry th r o c y te  s e d im e n ta tio n  r a t e s  of 95 u n c o m p lic a te d  c a se s  o f whooping cough . The 
s e d im e n ta tio n  r a t e s  w ere  r e ta r d e d  o r  norm al i n  t h e  second and t h i r d  w eeks o f i l l n e s s  
and diowed s l i g h t  a c c e l e r a t i o n  l a t e r  i n  t h e  d i s e a s e .  I n  th e  c o n tr o l  group o f  24 
p a t i e n t s  w i th  a c u te  b r o n c h i t i s ,  29 p e r  c e n t  a ls o  showed a  norm al o r  r e ta r d e d  
e r y th r o c y te  s e d im e n ta tio n  r a t e .  T h is t e s t  i s ,  t h e r e f o r e ,  o f  l i t t l e  v a lu e  i n  i t s e l f  
My e x p e r ie n c e  i n  a  whooping cough w ard has  b e e n  t h a t  few p a t i e n t s  w ere  o ld  enough to  
a llo w  me t o  o b ta in  a  s u f f i c i e n t  q u a n t i ty  o f b lo o d  fo r  th e  t e s t .
Summar y .
The m ethods o f  d ia g n o s is  o f v/ho op ing  cough have been  d i s c u s s e d .  C l in ic a l  
s ig n s  a lo n e  a r e  o f l i t t l e  v a lu e  i n  e a r ly  d ia g n o s is ,  and i f  r e l i e d  upon s o le ly ,  many 
m ild  and s u b c l i n i c a l  c a se s  may be m is s e d . E a r ly  d ia g n o s is  can  o n ly  be  made w ith  
c e r t a i n t y  when t h e  c a u s a l  o rg an ism , nov; a c c e p te d  as b e in g  th e  H aem ophilus p e r t u s s i s ,  
i s  i s o l a t e d .  The m ethod o f  c h o ic e  i s  t h e  p e r n a s a l  swab c u l tu r e d  on B ordet-C engou 
medium c o n ta in in g  a s u i t a b le  q u a n t i ty  o f  p e n i c i l l i n  t o  l i m i t  th e  grow th  o f  seco n d ary  
in v a d in g  o rg a n ism s . I n  many in s ta n c e s  a  r a i s e d  le u c o c y te  co u n t w i th  a r e l a t i v e  
and a b s o lu te  ly m p h o c y to s is  i s  p r e s e n t  from  th e  l a t e  c a t a r r h a l  s ta g e .  I t  i s  a  
u s e f u l  p o in te r  t o  t h e  d ia g n o s is  e s p e c i a l l y  when t h e r e  a r e  s u s p ic io u s  c l i n i c a l  s ig n s*  
E ry th ro c y te  s e d im e n ta tio n  r a t e s  a r e  of d o u b tfu l  v a lu e  i n  d ia g n o s i s .  F o r r e t r o ­
s p e c t iv e  d ia g n o s is ,  com plem ent f i x a t i o n  t e s t s  may be  u s e d , b u t s k in  t e s t s  a re  o f  no 
v a lu e .
C H A P T E R  3.
THE TREATMENT OF WHOOPIMt COUGH BY ANTIBIOTICS.
Owing to  th e  la c k  o f  s u i t a b l e  -therapy  and to  i t s  d i s t r e s s i n g  n a tu r e ,  
few  d is e a s e s  have  been  s u b je c te d  t o  more v a r ie d  modes o f t r e a tm e n t  th a n  whooping 
cough. L ap in  (1943) q u o te s  one w r i t e r  a s  s t a t i n g  t h a t  he  had c o l l e c t e d  and l i s t e d  
400 d ru g s  and  th e r a p e u t i c  m easures s a id  to  be b e n e f i c i a l .  I n  1903, Sobel a d v o c a t­
ed th e  t re a tm e n t  o f th e  paroxysm al cough by p u l l in g  th e  low er jaw  downwards and 
fo rw a rd s , and l i s t e d  th e  fo llo w in g  p ro c e d u re s  and d ru g s  a s  b e in g  i n  u s e  a t  th e  
t im e  o f h i s  w r i t i n g : -
"A n tisp a sm o d ic s , n a r c o t i c s ,  n e rv in e s ,  a n a e s t h e t i c s ,  a s t r i n g e n t s ,  
i n h a l a t i o n s ,  l o c a l  a p p l i c a t i o n s ,  i n tu b a t io n ,  t ra c h e o to n y , 
v a c c in a t io n ,  f o rm a lin ,  d i p h t h e r i t i c  serum , c o u n te r  i r r i t a t i o n  
over t h e  pneum ogastrium , com pressed  a i r ,  c a rb o n ic  a c id  gas 
p e r  rec tu m , s u g g e s t iv e  th e ra p y  and o z o n e .”
These exam ples i l l u s t r a t e  th e  w ide ran g e  o f t r e a tm e n ts ,  l o c a l  and o th e rw is e , 
t h a t  p h y s ic ia n s  have  in v e n te d  i n  t h e i r  endeavour t o  f in d  a s o lu t io n  to  th e  p rob lem  
o f  th e  t r e a tm e n t  o f whooping cough . S in c e  th e  tim e  of S obel* s w r i t i n g ,  many o th e r  
form s o f th e ra p y  have been  t r i e d ,  b u t a s  t h i s  t h e s i s  i s  co n cern ed  m ain ly  w ith  th e  
a n t i b i o t i c  t re a tm e n t  of whooping cough, o n ly  th e  l i t e r a t u r e  r e l e v a n t  to  t h i s  
a s p e c t  w i l l  b e  d i s c u s s e d .
E x p e rim en ta l W ork.
I t  was soon  d is c o v e re d  t h a t  p e n i c i l l i n  and th e  su lphonam ides had no e f f e c t  
on th e  grow th o f  H aem ophilus p e r t u s s i s , n e v e r th e le s s ,  th e y  w ere  found to  be  o f  g r e a t  
v a lu e  i n  th e  t r e a tm e n t  of many of th e  c o m p lic a tio n s  of whooping cough. As a r e s u l t  
each  a n t i b i o t i c ,  a s  i t  a p p e a re d , was s u b je c te d  to  a n  e x p e r im e n ta l  e v a lu a t io n  i n  
o rd e r  t o  a s s e s s  w h e th e r  o r n o t i t  was l i k e l y  to  bo o f  u s e  i n  th e  t r e a tm e n t  o f th e  
d i s e a s e .
I n  1950, W ells e t  a l .  c a r r i e d  o u t i n  v i t r o  t e s t s  f o r  s e n s i t i v i t i e s  on 
r e c e n t ly  I s o l a te d  s t r a i n s  o f  Haem oph ilus p e r t u s s i s  w i th  th e  fo llo w in g  a n t i b i o t i c s : -
P e n i c i l l i n ,  S tre p to m y c in , B n c t ra c in ,  Polym yxin B,
Polym yxin D, A u re o ry c in , C h lo ro m y ce tin , Neomycin, 
and T erram ycin .
The s t r a i n s  u se d  w ere  o b ta in e d  from  n aso p h a ry n g e a l c u l tu r e s  from  a c t i v e  c a se s  o f  
whooping cough . A f te r  in c u b a t io n  f o r  72 h o u rs  th e  s t r a i n s  w ere s u b c u ltu re d  on to  
p l a t e s  c o n ta in in g  tw o fo ld  d i l u t i o n s  o f  each  a n t i b i o t i c  u s e d . A f te r  t e s t i n g  31 
s t r a in s  o f  H aem ophilus p e r t u s s i s  i t  was co n c lu d ed  t h a t  polym yxin  was by f a r  t h e  
m ost e f f e c t i v e  of th e  a n t i b i o t i c s .  C h lo ram p h en ico l, aureornycin  and te r ra m y c in  
a p p e a re d  to  be o f  m o d era te  v a lu e ,  and p e n i c i l l i n ,  s tre p to m y c in , neom ycin and 
b a c t r a c i n  w ere of no v a lu e  i n  p re v e n t in g  th e  grow th o f  H aem ophilus p e r t u s s i s .
I n  1946 th e  S h a f fe r s  i n  New O rle a n s , co n firm in g  th e  work o f G a lla v a n  
and G oodpastu re  (1 9 3 7 ), su g g e s te d  t h a t  th e  s u s c e p t a b i l i t y  o f  c h ic k  embryos to  
Haem ophilus p e r t u s s i s  m ig h t b e  o f  u s e  i n  t h e  e v a lu a t io n  o f  a n t i b i o t i c  p r e p a r a t io n s  
a g a in s t  th e  o rg an ism . The m ethod m s  a p p l ie d  i n  1950 by Ja c k so n , B arnes and 
F in la n d  who com pared th e  a c t i o n  o f se v e n  a n t i b i o t i c s  a g a in s t  H aem ophilus p e r t u s s i s  
i n f e c t i o n  i n  c h ic k  em bryos. I t  was found t h a t  p e n i c i l l i n ,  polym yxin B, s t r e p t o ­
m ycin , neom ycin, aureornycin , c h lo ra m p h e n ic o l and te r ra m y c in  i n  s u i t a b l e  doses 
p ro lo n g e d  th e  l i f e  o f th e  em bryos.
H e g e rty  and  h i s  c o -w o rk e rs  (1945) showed t h a t  s tre p to m y c in , e x h ib i te d  i n  
v i t r o , had b a c t e r i o s t a t i c  a c t i v i t y  a g a in s t  Haem oph ilus p e r t u s s i s , and t h a t  m ice 
t r e a t e d  w ith  i n t r a n a s a l  s tr e p to m y c in  su rv iv e d  tw ic e  as long a s  c o n t r o l  m ice who 
w ere n o t so t r e a t e d .  This work m s  co n firm ed  try B ra d fo rd  and Day (1949) who 
showed t h a t  aureornycin  and po lym yxin  w ere a ls o  e f f e c t i v e  a g a in s t  i n f e c t i o n  i n  m ice, 
and th e y  c o n s id e re d  a u re o r y c in  to  b e  more e f f e c t i v e  th a n  s tr e p to m y c in . B e l l ,  
P itm an  and O lson (1949) con firm ed  th e  v a lu e  o f a u re o ry c in  i n  t r e a t i n g  e x p e rim e n ta l 
p e r t u s s i s  i n f e c t i o n  and n o ted  t h a t :  "A t r e a tm e n t  reg im e of s m a ll doses  g iv en  a t
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f r e q u e n t  i n t e r v a l s  o v e r a  p e r io d  of s e v e r a l  days was more e f f e c t i v e  th a n  l a r g e r  
d o ses  g iv e n  s in g ly  o r a t  in f r e q u e n t  i n t e r v a l s  f o r  a few d a y s ."  A sm a ll c l i n i c a l  
t r i a l  o f  aureornycin  i n  known c a se s  was c a r r i e d  o u t and fa v o u ra b le  im p re ss io n s  w ere 
r e p o r te d *
R e s u l ts  of C l in ic a l  T r ia l s  of A n t ib io t i c s  i n  Ydiooping Cough.
P o lym yxin . S w if t  (1948) c a r r i e d  o u t an  u n c o n tr o l le d  experim en t i n  which 
t e n  p a t i e n t s  w ith  w hooping cough w ere t r e a t e d  w ith  po lym yxin , and i t  was c la im ed  
t h a t  i n  a l l  c a s e s  t h e r e  was d e f i n i t e  im provem ent w i th in  24 h o u r s .  On th e  o th e r  
h an d , K aplan  (1 9 4 9 ), i n  New York, who t r e a t e d  84 c h i ld r e n  s u f f e r in g  from  whooping 
cough, c o n s id e re d  t h a t  po lym yxin  had no e f f e c t  on th e  c o u rs e  o f th e  d i s e a s e .  In  
1951, Banks t r e a t e d  17 b a c t e r i o l o g i c a l l y  co n firm ed  u n c o m p lic a ted  whooping cough 
p a t i e n t s ,  a l l  i n  th e  8 th  and  16 th  day s of i l l n e s s ,  w ith  po lym yxin . The drug  a p p e a r ­
ed t o  be  e f f e c t i v e  b u t  was to o  to x ic  f o r  g e n e ra l  u s e .  T his v iew  o f th e  d r u g 's  
t o x i c i t y  was g e n e r a l ly  a c c e p te d  and p ro d u c t io n  o f  polym yxin was s to p p e d . However, 
r e c e n t ly  t h e  u s e  o f po lym yxin  i n  m o d if ie d  d o ses  h as  b een  found to  have a  g r e a t e r  
m arg in  o f  s a f e t y .
S tre p to m y c in . I n  1948, L e ich e n g e r and S c h u ltz  conduc ted  a  w e l l - c o n t r o l l e d  
t r i a l  i n  which 16 e a r l y  c a se s  o f whooping cough w ere t r e a t e d  w ith  s tre p to m y c in .
The d a i l y  do se  o f  one gram was a d m in is te re d  t o  e ig h t  p a t i e n t s  by th e  a e r o s o l  r o u te ,  
t o  e ig h t  p a t i e n t s  by in tr a m u s c u la r  i n j e c t i o n ,  and th e r e  w ere e ig h t  c o n t r o l s .  A ll 
th e  p a t i e n t s  w ere  i n  th e  same ward and c a r e f u l  n o te  was k e p t  o f  th e  number o f 
paroxysm s and v o m its  i n  each  2 4 -hou r p e r io d .  I t  was c o n s id e re d  t h a t  th e  a e ro s o l  
r o u te  o f a d m in is t r a t io n  was th e  method of c h o ic e , and th e y  co n c lu d ed  t h a t  s t r e p t o ­
m ycin a p p eared  to  b e  a n  e f f e c t i v e  th e r a p e u t i c  a g e n t f o r  whooping cough. A l a r g e r  
s e r i e s  o f  29 whooping cough p a t i e n t s  was r e p o r te d  by 'Yannamaker e t  a l .  (1949) who
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a d m in is te re d  s tre p to m y c in  by i n t r a n a s a l  d ro p s , a e ro s o l  m is t ,  and in tr a m u s c u la r  
i n j e c t i o n .  Twenty-one c h i ld r e n ,  who w ere s e le c te d  mild, c a s e s ,  a c te d  a s  c o n t r o l s .
I t  was d isc o v e re d  t h a t  d e s p i t e  s a t i s f a c t o r y  b lo o d  l e v e l s ,  s tre p to m y c in  d id  n o t 
in f lu e n c e  t h e  p re s e n c e  o f H aem ophilus p e r t u s s i s  i n  th e  n aso p h ary n x . They c o n ­
c lu d e d , how ever, t h a t  a e r o s o l  and in t r a m u s c u la r  th e ra p y  w ith  s tre p to m y c in  fa v o u r ­
a b ly  in f lu e n c e d  th e  c o u rs e  of th e  d i s e a s e .  U n fo r tu n a te ly ,  o n ly  c l i n i c a l  
im p re ss io n s  w ere  u sed  i n  a s s e s s in g  th e  c o u rse  of th e  i l l n e s s  and th e  c o n t r o l  
p a t i e n t s  w ere  n o t o f  s im i la r  s e v e r i ty  to  th o s e  t r e a t e d .  L a te r ,  th e  same team. 
(S hepard  e t  a l . ,  194-9) t r e a t e d  64 whooping cough p a t i e i i t s  by combined a e r o s o l  and 
in tr a m u s c u la r  m ethods b u t co n c lu d ed  t h a t  th e r e  was no ad v an tag e  to  be g a in e d  i n  
com bining th e  m ethods o f a d m in is t r a t io n .
I n  London, Schw abacher, W ilk in so n  and K arron  (1949) r e p o r te d  a sm a ll s e r i e s  
o f  17 p a t i e n t s  i n  w h ich , d e s p i t e  s a t i s f a c t o r y  b lo o d  s tre p to m y c in  l e v e l s ,  no b en e ­
f i c i a l  r e s u l t s  w ere  o b ta in e d  as a  r e s u l t  of s tre p to m y c in  th e r a p y .  They su g g e s te d  
t h a t  r e s i s t a n t  s t r a in s  of H aem ophilus p e r t u s s i s  m ig h t have d e v e lo p e d . Gordon and 
Almaden (1949) r e p o r te d  a  d e f i n i t e  and r a p id  im provem ent i n  24 s e v e re  c a se s  o f  
whooping cough t r e a t e d  w ith  s tr e p to m y c in , and a s t a t i s t i c a l l y  s i g n i f i c a n t  r e d u c t io n  
i n  th e  f a t a l i t y  r a t e  i n  th e  24 t r e a t e d  p a t i e n t s  a s  compared w i th  28 c o n t r o l  p a t i e n t s .  
These r a t h e r  u n u su a l r e s u l t s  have  n o t  b een  c o n firm e d .
W ith th e  d is c o v e ry  o f  aureornycin  and c h lo ra m p h e n ic o l, s tre p to m y c in  th e ra p y  
was d is c o n t in u e d  w ith o u t  i t s  v a lu e  i n  whooping cough e v e r  h a v in g  b een  s a t i s f a c t o r i l y  
a s s e s s e d .
Aureornycin. A ureonycin  h y d ro c h lo r id e  was f i r s t  d e s c r ib e d  by Duggar i n  
1948. Fo llow ing  th e  work of B e l l  a t  a l .  (1 9 4 9 ), H i l l e r  and Ross (1950) o f  th e  
U n ited  S t a t e s  Army M edical Corps r e p o r te d  on th e  aureornycin  t r e a tm e n t  o f s e v e re
whooping cough i n  s ix  c h i ld r e n .  They employed a dosage s c h e d u le  o f  350 m illig ra m s  
o f  aureornycin  p e r  k ilo g ra m  o f  body w e ig h t p e r  day fo r  8 to  10 d a y s . F av o u rab le  
im p re ss io n s  w ere  r e c o rd e d .
I n  1950, Chang and h i s  c o l le a g u e s ,  i n  B o sto n , t r e a t e d  22 b a c t e r i o l o g i c a l l y  
co n firm ed  c a se s  o f  whooping cough w i th  au reo rnyc in . The dose  v a r ie d  from  60 to  
100 m il lig ra m s  o f  aureornycin  p e r  k ilo g ra m  o f body w e ig h t  each day , and t r e a tm e n t  
was c o n tin u e d  fo r  f i v e  days i n  th e  f i r s t  i n s t a n c e .  R e la p se s  w ere r e p o r te d  i n  
t h r e e  p a t i e n t s  who w ere  g iv e n  a f u r t h e r  c o u rse  o f  t r e a tm e n t .  C o n tro ls  w ere u sed  
b u t  th e s e  w ere  n o t ta k e n  i n  s t r i c t  r o t a t i o n .  I n  th e  t r e a t e d  p a t i e n t s  th e  fre q u e n c y  
and i n t e n s i t y  of th e  paroxysm al cough b egan  t o  d e c re a s e  a f t e r  th r e e  d ay s , and th e  
d u r a t io n  o f  cough was red u ced  from  an  a v e ra g e  o f  3 0 .3  days i n  th e  c o n t r o l  group to  
21*7 days i n  th e  t r e a t e d  g ro u p . There was a ls o  a  more fa v o u ra b le  re sp o n se  i n  th e  
t r e a t e d  p a t i e n t s  a s  r e g a rd s  th e  numbers o f paroxysm s p e r  d ay . T his t r i a l  was w e l l  
p la n n e d , b u t i t  i s  u n f o r tu n a te  t h a t  when re c o rd in g  t h e i r  im p re ss io n s  th e  o b s e rv e rs  
knew th e  p a t i e n t s  who w ere  r e c e iv in g  t r e a tm e n t  and th o s e  who a c te d  a s  c o n t r o l s ,  
th e re b y  in tr o d u c in g  a  p o s s ib le  e lem en t of p r e ju d i c e .
Abboud e t  a l .  (1 9 5 1 ), i n  E gyp t, t r e a t e d  53 s e le c te d  whooping cough p a t i e n t s  
w ith  aureornycin  and re c o rd e d  fa v o u ra b le  r e s u l t s .  There was no a d e q u a te  c o n t r o l  
and th e  c r i t e r i a  u se d  f o r  a s s e s s in g  p ro g re s s  w ere o f  d o u b tfu l  v a lu e .  S im ila r  
u n r e l i a b l e  im p re ss io n s  w ere r e p o r te d  from  Germany when 47 c a se s  o f  whooping cough 
w ere s u c c e s s f u l ly  t r e a t e d  by H a ss le m a n -K ah le rt (1 9 5 2 ).
¥ e h r l e  and  Lepper (1951) r e p o r te d  on th e  t re a tm e n t  o f  137 c a se s  o f  whooping 
cough w ith  au reo rnyc in . They d id  n o t c o n s id e r  t h a t  th e  drug  had any e f f e c t  i n  
a l t e r i n g  th e  c o u rs e  of th e  d i s e a s e .  There w as, how ever, a lov/er in c id e n c e  o f 
seco n d ary  c o m p lic a tio n s  i n  th e  t r e a t e d  p a t i e n t s  com pared w ith  a  c o n t r o l  g ro u p ,
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and a  m arked d e c re a s e  i n  th e  d u r a t io n  o f p o s i t i v e  n a so p h a ry n g e a l c u l t u r e s  was 
n o ted  i n  th e  p a t i e n t s  t r e a t e d .
F i r s t  r e p o r t s  on th e  v a lu e  of aureornycin  i n  th e  t re a tm e n t  o f whooping 
cough a r e ,  t h e r e f o r e ,  c o n f l i c t in g . -  A lthough t r e a tm e n t  w ith  th e  drug  a p p e a rs  to  
c a u se  th e  d is a p p e a ra n c e  of th e  H aem ophilus p e r t u s s i s  from  th e  naso p h ary n x , t h e r e  
i s  n o t  alw ays p a r a l l e l  c l i n i c a l  im provem ent.
Cliloramph e n ic o l . The b io lo g ic a l  p r o p e r t i e s  of c h lo ra m p h e n ico l w ere 
d e s c r ib e d  f o r  th e  f i r s t  tim e i n  1948 by Sm ith  and h i s  co -w o rk ers  i n  D e t r o i t .  When 
t e s t e d  a g a in s t  Haemophi l u s  p e r t u s s i s ,  th e  d ru g  was found to  p re v e n t i t s  g row th  on 
r a b b i t s ’ b lo o d  i n  d o ses  w hich w ere  n o n - to x ic  to  a n im a l ( McLean e t  a l . ,  1 9 4 9 ).
I n  a  l e t t e r  to  th e  e d i t o r  o f  th e  L an ce t on 2 4 th  Sep tem ber, 1949, D r. D .P . 
D egenherd t d e s c r ib e d  an  i n f a n t  s u f f e r in g  from  whooping cough who was t r e a t e d  w ith  
c h lo ra m p h e n ic o l, and  he o b se rv e d  t h a t  t h e r e  was d ra m a tic  im provem ent. Payne e t  a l .  
(1 9 4 9 ), w orking  i n  B o l iv ia  w here th e  d e a th  r a t e  from  whooping cough i s  v e ry  h ig h ,a l s o  
r e p o r te d  on th e  v a lu e  o f  c h lo ra m p h e n ic o l. F i f t y  c h i ld r e n ,  a l l  b a c t e r i o l o g ic a l l y  
co n firm ed  as  s u f f e r in g  from  whooping cough , w ere  g iv e n  c h lo ra m p h e n ic o l, and i t  was 
c la im ed  t h a t  t h e r e  was freedom  from  symptoms i n  a p p ro x im a te ly  fo u r  d a y s . The 
e x tre m e ly  r a p id  d e c re a s e  i n  th e  paroxysm al cough i n  t h i s  s e r i e s  has  n o t b e e n  c o n firm ­
e d . One c a s e  r e la p s e d  a f t e r  th e  c e s s a t io n  o f  t r e a tm e n t .  I n  a  s e r i e s  o f  f iv e  
i n f a n t s  s u f f e r in g  from  se v e re  whooping cough, M acrae (1950) r e p o r te d  d ra m a tic  
im provem ent a s  a  r e s u l t  o f c h lo ra m p h e n ico l th e r a p y .  K h a l i l  and A bdin (1950) 
t r e a t e d  7 /ith  c h lo ram p h en ico l 25 e a r ly  c a s e s  o f  whooping cough. Ho c o n t r o l s  w ere 
u sed  b u t th e  c l i n i c a l  im p re ss io n s  of th e  th e ra p y  w ere f a v o u r a b le .
O b se rv a tio n s  by Gray (1950a) have p roduced  e v id e n c e  t h a t  c h lo ra m p h e n ico l 
d e p re s s e s  t h e  cough co u n t and l im i t s  th e  c o u rs e  o f whooping cough r e g a r d le s s  o f
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th e  s ta g e  a t  w hich a d m in is t r a t io n  i s  b eg u n . He c a r r i e d  o u t  a  w e l l - c o n t r o l l e d  
experim en t on o u t - p a t i e n t s .  The p a t i e n t s  w ere t r e a t e d  a t  home, and th e  m others  
w ere a sk ed  t o  keep a re c o rd  o f th e  number o f  paroxysm al coughs i n  each  24-hou r 
p e r io d .  T reatm en t was u n s e le c te d  and a l t e r n a t e  c a se s  w ere  g iv en  a  c a p s u le  c o n ta in ­
in g  a n  i n e r t  d ru g . T here  was a m arked r e d u c t io n  i n  th e  cough co u n t i n  th e  29 
p a t i e n t s  t r e a t e d  w ith  c h lo ra m p h e n ico l a s  d i s t i n c t  from  th e  c o n t r o l  g ro u p . The 
b e n e f i c i a l  e f f e c t  of th e  d rug  was m arked i n  c h i ld r e n  t r e a t e d  w i th in  14 days o f th e  
o n s e t ,  b u t  ap p e are d  to  b e  o f  v a lu e  i n  l a t e r  c a se s  a s  w e l l .  Gray c a r r i e d  o u t c a r e ­
f u l  b a c t e r i o l o g i c a l  ex a m in a tio n s  on b o th  g ro u p s , and i t  was d isc o v e re d  t h a t  ch lo ram ­
p h e n ic o l  s t e r i l i s e s  t h e  mucous s u r f a c e s  o f  th e  u p p e r  r e s p i r a t o r y  t r a c t .  I t  was 
in d ic a te d  t h a t  m ass iv e  b a c t e r i a l  d e a th  o c c u rre d  w i th in  an  h o u r o f  a  s in g le  dose  
and t h a t  th e  norm al f l o r a  d id  n o t  r e t u r n  f o r  two to  t h r e e  d a y s . I n  a  second p a p e r , 
Gray (1950b) d e s c r ib e d  th e  s u c c e s s fu l  t re a tm e n t  o f 21 c a se s  o f  whooping cough w ith  
c h lo ra m p h e n ic o l, i n  w hich  s t r i c t  d ia g n o s t ic  c r i t e r i a  w ere e n fo rc e d  i n  a l l  c a s e s  
a d m itte d  f o r  t r i a l .  Gray ad v o c a te d  a dose  o f 100 m il l ig ra m  p e r  k ilo g ra m  o f  body 
w e ig h t fo llo w e d  by two m ain ten an ce  d o s e s , depending  on a g e , a t  e ig h t  h o u r ly  
i n t e r v a l s .
The r e s u l t  o f  a  re a s o n a b ly  la r g e  t r i a l  was r e p o r te d  by L assen  and G ran d jean  
from  Copenhagen i n  1951. A s e r i e s  o f  100 whooping cough p a t i e n t s ,  80 p e r  c e n t  o f  
whom w ere b a c t e r i o l o g i c a l l y  p ro v e n , w ere t r e a t e d  w ith  c h lo ra m p h e n ic o l. P ro g re s s  was 
a s s e s s e d  by th e  fre q u e n c y  o f  th e  paroxysm al cough and th e  b a c t e r i o l o g i c a l  f in d in g s .  
The c o u rse  o f t re a tm e n t  l a s t e d  f o r  f i v e  d a y s , and a l l  p a t i e n t s  im proved d u rin g  th e  
t re a tm e n t  p e r io d .  C o n tra ry  to  G ray’s f in d in g s ,  sev en  p a t i e n t s  w ere shown to  have 
H aem ophilus p e r t u s s i s  i n  th e  nasopharynx  a f t e r  c o m p le tio n  o f  th e  c o u rse  o f t r e a t ­
m en t. A f te r  a  second c o u rs e  o f  t r e a tm e n t ,  two o f th e s e  p a t i e n t s  s t i l l  had t h e
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o rgan ism  i n  th e  n aso p h ary n x . U n fo r tu n a te ly ,  no c o n t r o l s  w ere u s e d , b u t  i t  was 
th o u g h t t h a t  c h lo ram p h en ico l was o f  v a lu e  i n  th e  t r e a tm e n t  o f  a l l  s ta g e s  o f th e  
d i s e a s e .
Compa r a t i v e  A n t i b io t i c S t u d ie s . I n  1950, Hoyne and Brown i n d ic a te d  t h a t  i n  
th e  t r e a tm e n t  o f whooping cough, ch lo ra m p h e n ico l was b e t t e r  th a n  aureornycin , and 
t h a t  aureo rnycin  was b e t t e r  th a n  s tre p to m y c in , w hich was c o n s id e re d  to  be o f l i t t l e  
v a lu e .  Hazen e t  a l .  (1951) t r e a t e d  150 e a r ly  whooping cough p a t i e n t s ,  a l l  
b a c t e r i o l o g ic a l l y  c o n firm e d , w ith  p e n i c i l l i n ,  au reornycin , ch lo ra m p h e n ico l and 
te r r a m y c in .  S t r i c t  r o t a t i o n  o f th e  d ru g s  was u sed  f o r  th e  p a t i e n t s  a d m itte d  to  
t h e  t r i a l .  The p e n i c i l l i n  g roup a c te d  as a  c o n t r o l ,  and t h i s  was an a tte m p t to  
e x c lu d e  th e  e f f e c t  o f  th e  o th e r  d ru g s  i n  c a u s in g  improvement by in f lu e n c in g  
seco n d ary  b a c t e r i a l  in v a d e r s .  The r e s u l t s  w ere  a s s e s s e d  by  th e  a v e ra g e  d a i ly  
number o f  paroxysm s, t h e i r  s e v e r i t y ,  and th e  t o t a l  d u r a t io n  o f th e  paroxysm al cough . 
A b e t t e r  re s p o n s e  was n o te d  i n  p a t i e n t s  t r e a t e d  w ith  aureornycin , c h lo ra m p h e n ico l 
and te r ra m y c in  th a n  i n  th o s e  who r e c e iv e d  p e n i c i l l i n .  W e in s te in  e t  a l .  (1951) 
d id  n o t  co n firm  th e s e  f in d in g s  i n  80 t r e a t e d  c a s e s .  They in d ic a te d  t h a t  a u re o -  
m ycin , c h lo ra m p h e n ic o l and te r ra m y c in  had l i t t l e  o r  no e f f e c t  i n  red u c in g  th e  
fre q u e n c y  o r  s e v e r i ty  of th e  cough i n  th e  paroxysm al s ta g e  o f  th e  d i s e a s e .
Aureornycin and ch lo ra m p h e n ico l w ere  a lm o s t e q u a lly  e f f e c t i v e  i n  e r a d i c a t io n  o f  
Haem ophilus p e r tu s s i s  from  th e  u p p e r r e s p i r a t o r y  t r a c t ,  b u t  th e  in c id e n c e  o f  
seco n d ary  b a c t e r i a l  in v a d e rs  was n o t a p p re c ia b ly  re d u c e d .
I n  a w e l l - o r g a n is e d  t r i a l ,  Booher e t  a l .  (1951) r e p o r te d  t h a t  th e  t r e a t ­
m ent o f  111 u n c o m p lic a ted  c a se s  of w hooping cough, aureornycin , ch lo ra m p h e n ico l 
and te r ra m y c in  a p p e a re d  to  b e  e q u a l ly  e f f e c t i v e ,  b u t  th e  r e s u l t s  w ere  n o t so good a s  
th o s e  o b ta in e d  by o th e r  w o rk e rs . Gray (1950b) had a s im i la r  e x p e r ie n c e  i n  t r e a t i n g
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whooping cough o u t - p a t i e n t s  w ith  aureornycin  and c h lo ra m p h e n ic o l.
C onclus io n s .
As f a r  h ack  a s  1909 D r. J .  Freem an p u b lis h e d  h i s  e x p e rie n c e  i n  th e  t r e a t ­
ment o f whooping cough w ith  a v a c c in e  p re p a re d  from  H aem ophilus p e r t u s s i s . A 
w e l l - c o n t r o l l e d  t r i a l  was c a r r i e d  o u t ,  b u t  a f t e r  th e  f i r s t  month he d isc o v e re d  
t h a t  h i s  o p in io n  a s  to  p ro g re s s  had been u n c o n s c io u s ly  b ia s e d  i n  fa v o u r  o f  th e  
p a t i e n t s  r e c e iv in g  v a c c in e .  He c o n c lu d e d :-
"When a d o c to r  r e p o r t s  t h a t  he has a  d rug  w hich has p roved  to  be  
o f  d i s t i n c t  b e n e f i t ,  he sh o u ld  b e  a sk e d , ’ I n  how many c a se s  
have you t r i e d  i t ?  Did you hav e  a system  o f  c o n tr o ls ?  
and d id  you have  a c o lle a g u e  to  r e p o r t  who d id  n o t know w hich 
o f  th e  c a s e s  w ere  c o n t r o l s ’ ? ."
S in c e  t h a t  tim e  D r. Freem an’ s a r t i c l e  has  o f te n  b een  q u o te d , b u t  few 
w o rk ers  have a t t a i n e d  th o s e  h ig h  p r i n c i p l e s  when t e s t i n g  th e  e f f i c a c y  o f  a  new 
t r e a tm e n t  i n  whooping cough. I n  t h e  a n t i b i o t i c  t r e a tm e n t  of th e  d i s e a s e ,  I  can  
f in d  no in s ta n c e  o f a n  a u th o r  who was ig n o ra n t  of th e  t r e a tm e n t  be in g  re c e iv e d  when 
he  made h i s  o b s e r v a t io n s .  As h a s  been  p o in te d  o u t ,  i n  many t r i a l s  no c o n t r o l s  
w ere u s e d , and i n  mary in s ta n c e s  th e  number of p a t i e n t s  t r e a t e d  was few . These 
f a c t o r s  have no d o u b t b e e n  r e s p o n s ib le  f o r  t h e  c o n f l i c t i n g  r e p o r t s  i n  th e  l i t e r a ­
t u r e .  I n  1950 th e r e  was o b v io u s ly  need  f o r  a  w e l l - c o n t r o l l e d  l a r g e - s c a l e  t r i a l  
o f  aureornycin  and c h lo ra m p h e n ico l i n  th e  t r e a tm e n t  o f whooping cougjh.
C H A P T E R  4.
A CLINICAL TRIAL OF ANTIBIOTIC TREATMENT OF 
WHOOPING COUCH ORGANISED BY THE MEDICAL RESEARCH COUNCIL;, 
WITH DESCRIPTION OF THE METHODS EMPLOYED
IN A GLASGOW FEVER HOSPITAL (RUCHILL HOSPITAL).
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I n  December, 1949, a w orking  p a r ty  was form ed by th e  A n t ib io t i c s  C l in ic a l  
T r ia l s  (N on-T ubercu lous C o n d it io n s )  Committee of th e  M edical R esearch  C ouncil to  
c o n s id e r  th e  p rob lem  of th e  t r e a tm e n t  o f  w hooping cough by th e  newer a n t i b i o t i c s .  
Glowing r e p o r t s  o f t i e  e f f e c t iv e n e s s  o f  c h lo ra m p h e n ico l and aureornycin , b o th  o f  
w hich w ere  a t  t h a t  tim e  i n  s h o r t  su p p ly , had b een  r e c e iv e d ,  and i t  was th o u g h t 
a d v is a b le  t o  g iv e  some g u id an ce  to  m ed ica l p r a c t i t i o n e r s  as  t o  th e  v a lu e  o f  th e s e  
d ru g s  i n  th e  t re a tm e n t  of whooping cough . I n  o rd e r  t o  o b ta in  a  s u f f i c i e n t  number 
o f  c a s e s  to  p ro v e  th e  e f f e c t iv e n e s s  o r o th e rw is e  o f th e  d ru g s , t h e r e  was o rg a n is e d  
a  c l i n i c a l  t r i a l  which co u ld  b e  c a r r i e d  o u t s im u lta n e o u s ly  a t  v a r io u s  c e n t r e s  
th ro u g h o u t th e  c o u n try .  The w orking p a r ty  c o n s is te d  o f a  b a c t e r i o l o g i s t  vdio 
a c te d  a s  ch a irm an , a  s t a t i s t i c i a n  who a c te d  as  s e c r e ta r y ,  and p h y s ic ia n s  from  
e ig h t  i n f e c t i o u s  d is e a s e s  h o s p i t a l s .  D r. Thomas A nderson r e p r e s e n te d  Glasgow 
and I  was p r iv i l e g e d  i n  b e in g  asked  t o  o rg a n is e  and c a r ry  ou t th e  c l i n i c a l  t r i a l  
o f  t h e  d ru g s  a t  R u d h il l  H o s p i ta l .
As has  been  p o in te d  o u t  i n  a p re v io u s  c h a p te r ,  t h e r e  a r e  many f a c to r s  w hich 
in f lu e n c e  th e  c o u rs e  o f whooping cough, w hich  i s  a  n a tu r a l l y  v a r i a b le  d i s e a s e ,  and 
t h i s  makes th e  c r i t e r i a  f o r  a s s e s s in g  p ro g re s s  d i f f i c u l t  to  e v a lu a te .  As a r e s u l t ,  
th e  w orking p a r ty  f u l l y  a p p re c ia te d  th e  need f o r  a  s t r i c t l y  c o n t r o l le d  t r i a l  and 
t h a t  i t  was n e c e s s a ry  f o r  th e  o b s e rv e r ,  who was c h a r t in g  th e  p r o g re s s ,  to  be 
ig n o ra n t  of th e  t r e a tm e n t  w hich th e  p a t i e n t  was r e c e iv in g .  The t r i a l  was so 
o rg a n is e d  t h a t  t h e r e  sho u ld  be  u n ifo rm ity  a t  t h e  v a r io u s  c e n t r e s ,  and th e  r e s u l t s  
when c o l l e c t e d  w ere to  be a n a ly s e d  c e n t r a l l y .
O rg a n is a t io n  o f t he An t i b i o t i c  T ri a l .
Gases admit t e d  to  th e  T ri a l . There was no s e l e c t i o n  o f  p a t i e n t s ,  and on 
a d m iss io n  an  asse ssm en t was made as t o  t h e i r  s u i t a b i l i t y  o r  o th e rw is e  fo r  th e  t r i a l .
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The fo llo w in g  w ere exc lu d ed
( a )  P a t i e n t s  ov er f i v e  y e a r s  o f age* b e c au se  p re v io u s  e x p e r ie n c e  
had  s u g g e s te d  t h a t  t h e r e  would n o t b e  s u f f i c i e n t  numbers i n  t h i s  age 
group from  w hich  to  draw  a c c u r a te  c o n c lu s io n s .
(b )  P a t i e n t s  i n  whom th e  i l l n e s s  had l a s t e d  more th a n  th r e e  weeks 
from  th e  o n s e t  o f th e  cough . I t  seemed u n l ik e ly  t h a t  any t re a tm e n t  
would be  e f f e c t i v e  i n  t r e a t i n g  such  l a t e  c a s e s ,  a lth o u g h  many w ere 
c o m p lic a te d  and r e q u i r e d  t r e a tm e n t  by a n t i b i o t i c s .
( c )  C om plica ted  c a s e s  who u r g e n t ly  r e q u i r e d  t re a tm e n t  by a n o th e r  
a n t i b i o t i c  w ere ex c lu d e d  a s  i t  would have b een  im p o ss ib le  t o  e v a lu a te  
th e  p a r t  p la y e d  by t h e  t r i a l  d rug  i n  th e  c o u rs e  o f th e  d i s e a s e .
(d )  P a t i e n t s  who had r e c e iv e d  c h lo ra m p h e n ico l o r  aureornycin  p r io r  
to  a d m is s io n .
On a d m is s io n  th e  p a t i e n t ’ s name was e n te re d  i n  a n  ’a d m iss io n  r e g i s t e r ’ 
and th e  s u i t a b i l i t y  o r  o th e rw is e  f o r  t r i a l  n o ted  (F ig u re  2 ) .  I f  th e  ca se  was 
u n s u i ta b le ,  th e  r e a s o n  f o r  e x c lu s io n  was re c o rd e d  and , t h e r e f o r e ,  i t  was p o s s ib le  
to  c a l c u l a t e  t h e  p e rc e n ta g e  o f  a d m itte d  c a se s  -which w ere s u i t a b le  f o r  t r i a l .
T reatm ent R e g i s t e r . N ine t re a tm e n t  l e t t e r s  d e n o tin g  th e  v a r io u s  d rugs i n  
th e  t r i a l  w ere em ployed. A t re a tm e n t  r e g i s t e r ,  c o p ie s  of w hich a re  shown i n  
F ig u re  3 , c o n s i s t in g  o f  colum ns w hich d iv id e d  th e  p a t i e n t s  i n to  s ix  g roups a c c o rd in g  
to  ag e  and s e x , was p ro v id e d . The n in e  t re a tm e n t  l e t t e r s  w ere a rra n g e d  a t  random 
on th e  l e f t - h a n d  s id e  of each  colum n, and s u i t a b l e  c a se s  w ere d iv id e d  i n to  m ale and 
fem ale  and in to  th e  fo llo w in g  age g r o u p s : -  Under 1 y e a r y 1-5 y e a r s  and 3-5  y e a r s .
The name o f a  s u i t a b l e  c a s e  was e n te r e d  i n  t h e  f i r s t  v a c a n t  space  in. t h e  a p p ro ­
p r i a t e  colum n, and t h e r e  t h e  name ap peared  o p p o s i t e  one of th e  t r e a tm e n t  l e t t e r s .  The 
t r e a tm e n t  was, t h e r e f o r e ,  u n s e l e c t e d .
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F ig u re  2 .
PERTUSSIS
ADMISSION REGISTER DATE COM'IENCED
................ ---------------- -
Name Sex Age
S u i ta b le  f o r  
T r i a l  ( e n t e r  
"Yes" or "No")
I f  u n s u i t a b le  g iv e  
r e a s o n  h e re
1H
0Q
PI
NG
 
CO
UC
tH 
- 
TR
EA
TM
EN
T 
RE
G
IS
TE
R
-  31 -
o  to . •H
& . c5 £  Q
• t-~
o  oto • to i—I
t ' C O O i O H W t O ^ W t O t - e O f f l O H  m  to ^
L O IO IO
w
LO t oto
03 O r l W t O ^ i o t o t ' t O O O H N t O ^ l O t O  
r~i N W N N M W N W C V J N t O t O t O t O t O W t O
CO
o  O Ch ■ ^ c q o n p q f e C i W M ^ c q o P H p u C i l r l
H N t O ^ l O t C N C D O )  O H W t O ^ l O ( 0 I > O D  
i—I i—I i—I i—1 i—I rH H  i—I i—I
W
HO
OP
IN
G 
CO
UC
-H 
- 
TR
EA
TM
EN
T 
RE
G
IS
TE
R
E-t
E- i
OJLO
CD i—I 
CO W ix|ejpn1 p q Q O f q < i Wl x J c ! 3 f i t (xl(^5e»pq<^-P
EH
rH  C N 3 C O s t » l O C O O C O C T » O r H C v 3 C O ^ l O C D t H O O  cr> 0 ) 0 ) 0 ) 0 > 0 ) r o r o 0 ) O O O O O O O O O  
H  H  H  i—I i—I r H i—1 i—1 i—1
r=£\ • TO
c±s Quo
CO i d  t -
c o w w Q p q H < 4 o m e > « W« i x , P a < < < ,  o r arH O
W ^ l O t D C - C O O l O H W C O ^ W ( 0 t > C O O ) O  
E>--C> I > - f - C ' - t ' - l > C O C O C O C O C O C O C O C O C O C O O }
rH
CO o  
t r j  . H
rH
rH ID
q ^ f e f f l - ^ O l i l O W Q W h p q ^ oo  o
CO
iPm
L O O N C O f f i O H N t O ^ l O D C ' D Q O H N
-  33 -
The D rugs. A ureornycin, c h lo ra m p h e n ico l and an  i n e r t  c o n t r o l  s u b s ta n c e  
w ere  d isp e n se d  i n  c a c h e ts  c o n ta in in g  250 m il l ig ra m s . A m ix tu re  of l a c to s e  and 
q u in in e  was u sed  as t h e  c o n t r o l  s u b s ta n c e , and h a l f  th e  c o n b ro l c a c h e ts  c o n ta in e d  
y e llo w  powder to  resem b le  c h lo ra m p h e n ic o l. The c a c h e ts  w ere s u p p lie d  i n  c o n ta in e r s  
l a b e l l e d  by th e  same l e t t e r s  a s  th e s e  on t h e  t re a tm e n t  r e g i s t e r ,  and th e  p a t i e n t  was 
g iv e n  t re a tm e n t  from  th e  c o n ta in e r  i n  w hich h i s  o r h e r  t r e a tm e n t  l e t t e r  a p p e a re d . 
A lthough  n in e  l e t t e r s  w ere  u s e d , t h r e e  o f  th e s e  d e n o te d  th e  same d ru g s , th u s  l e s s e n ­
in g  th e  d an g er o f  a  d rug  b e in g  i d e n t i f i e d  by any  p a r t i c u l a r  l e t t e r .  The i d e n t i t y  o f 
th e  d ru g s  was n o t  r e v e a le d  to  us a t  R u c h i l l  u n t i l  t h e  t r i a l  had been  co m p le ted .
Dosage and D u ra tio n  o f T re a tm e n t. The d o sag e  v a r ie d  a c c o rd in g  to  th e  age 
o f  th e  p a t i e n t ,  and i n  a l l  c a s e s  t re a tm e n t  was c o n tin u e d  f o r  sev en  d a y s . The fo llo w ­
in g  dosage was employed: -
( a )  C h ild re n  0 -1  y e a r  o f age -  Gram. 0 .5  tw ic e  d a i l y .
(b )  C h ild re n  1 -3  y e a rs  o f  ag e  -  Gram. 0 .75  tw ic e  d a i l y .
( c )  C h ild re n  3-5  y e a rs  o f  a g e  -  Gram. 1 .0  tw ic e  d a i l y .
R ecord C a rd s . A r e c o r d  c a rd ,  a  specim en of w hich i s  shown i n  F ig u re  4 , was 
p ro v id e d  f o r  each c a s e .  There w ere s e c t io n s  f o r  n o te s  on th e  fo llo w in g  a s p e c t s : -  
H is to ry  o f  C o n ta c t : H is to r y  o f c o n ta c t  w ith  a  known c a se  o f
whooping cough, i n s id e  o r o u ts id e  o f th e  home, and th e  r e a s o n  f o r  t h e  
b e l i e f  t h a t  th e  p rim a ry  c a se  was one o f whooping cough was o b ta in e d  from  
th e  p a re n ts  soon  a f t e r  th e  c h i l d ’s a d m is s io n  to  h o s p i t a l .
(b )  H is to ry  o f  O nset o f I l l n e s s . D ates o f  o n s e t  o f th e  e a r l i e s t  
symptom, cough, paroxysm al cough, w hooping, v o m itin g  and c o n v u ls io n s , i f  
p r e s e n t ,  w ere  a ls o  s u p p lie d  by th e  p a r e n t s .
FIGURE 4 -  24
ANTIBIOTIC TREATMENT 
OF PERTUSSIS
Hospital .... ........ ..... ....... ..............  ...
Sex .................... .......... ....
Age Group ...............................................
CASE RECORD SHEET Treatment Letter ........................ . ........
(Complete on discharge)
Child's Name ....... ......  . . ......... .................  Sex...
Date of admission...............  ...       Treatment
Age
(In years and months)
Letter
History of Contact;
I. Is the child a known contact (encircle appropriately) YES NO
2. If a known contact (a) What is the evidence of pertussis in the infecting (primary) case? (e.g., “ diagnosed by
general practitioner “ is whooping and vomiting “ is swab +v e ’ , etc.).
(b) What was the nature of exposure? (indicate appropriately).
1. The chi dren live in the same household.
2. They are in different households but were in contact as follows:
II
Previous History: I. Date of onset of (a; Earliest symptoms (catarrh or coryza)
(b) Cough
(c Paroxysmal cough
(d) Whooping
(e) Vomiting
(f) Convulsions
2. Duration of COUGH (in days) prior to admission  .................   days.
Relevant Clinical Findings on Admission'’
III
Progress in Hospital:
FIGURE 4a -  35 -
IV
1. Date Treatment Commenced...................................................................
2. Where Nursed (encircle appropriately) Cell Ward with Ward with
less than more than
____________________________________  6 beds 6 beds
■4 DAY OF 
OBSERVA­
TION.
TOTAL 
AMOUNT 
OF DRUG 
(in grams).
NUMBER OF PAROXYSMS. 
NOTED BY SISTER’S ESTIMATE OF SEVERITY OF 
PAROXYSMS (mild, 
moderate or severe).
NUMBER OF VOMITS. 
NOTED BY
DAY STAFF. . NIGHT STAFF. DAY STAFF. NIGHT STAFF.
1st*
I  2nd
I  5 l> d
f  4th
i
I  5th
6th
I  7th
1. 8th§■-
I  •
|  9th
1
1  1 0 th
'
1 H th
r  \
12th
j; 13 th
5 '
|  14th
15th
16th
17 th
18 th
19 th
20th
21st
* i.e., up to midnight on day of admission'.
COMPLICATIONS: Date of onset 
Nature of Complication (s) :
t in  patients who develop any  infection requir in g t r e a tm e n t  with sulphonamid.es or ant ib io t ics  other  than those used in the tr ia ls  
the treatment with the trial drugs .should be stopped and the physician should treat the case ae he thinks best. This record 
card should still be used for noting details of treatment, and progress and end result of the case.
Date patient transferred to 
complications groupf ...
V
NOTES BY PHYSICIAN.
DATE. COMMENTS.
VI
CLINICAL SUMMARY OF SEVERITY (to be completed on discharge): VII
OBSERVED TOXIC EFFECTS. VIII
DATE. SYMPTOMS.
FIGURE 4c -  37 -
Special Examinations: IX
A. X-RAY EXAMINATIONS!:
DATE. POSITION. RESULT.
t Where possible, cases should be X-rayed on admission and thereafter weekly. Films other than in  the A-P. 'position should only 
he taken where a lesion is suspeoted.
B. LABORATORY EXAMINATIONS*:
LABORATORY
NUMBER. RESULT.NATURE OF SPECIMEN.DATE.
*Wlierever possible (a) Swf.bs, etc., should be taken on admission (1st day. and on the 2nd, 3rd, 8th and 11th days All possible 
methods of bacteriological diagnosis, should be used.
(b) Blood counts hould be done on admission and subsequently weekly (or, during treatment, more f r equen t ly ) .
(c) Complement fixation tests may be necessary for -etiospective diagnosis.
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( c ) R elevant  C l in ic a l  F in d in gs on A dm ission* Fo llow ing  a d m iss io n  to  th e  
w ard a c l i n i c a l  ex a m in a tio n  was p e rfo rm e d . The r e le v a n t  f in d in g s  w ere  e n te re d  
i n  t h i s  s e c t io n  and a n  a tte m p t was made to  a s s e s s  t h e  s e v e r i t y  o f  th e  i l l n e s s .
(d )  Ward S i s t e r ’ s O b s e rv a t io n s ? The w ard s i s t e r  made d a i ly  e n t r i e s  show­
in g  th e  amount o f drug  a d m in is te re d , th e  number of paroxysm s and v o m its  i n  
th e  d ay , and  h e r  e s t im a te  a s  to  w h e th e r  th e  paroxysm s w ere  on th e  w hole m ild , 
m o d era te  o r  s e v e r e .
( e )  Co m p lic a t io n s . Should  any c o m p lic a t io n  o c c u r , th e  n a tu r e  and d a te  
o f  o n s e t  was n o te d . For th e  p u rp o se  o f  th e  i n v e s t i g a t io n ,  a c o m p lic a tio n  
was d e f in e d  as any  i n f e c t i v e  c o n d i t io n  a s s o c ia te d  w ith  whooping cough which 
th e  p h y s ic ia n  i n  c h a rg e  c o n s id e re d  to  be s e v e re  enough to  r e q u i r e  im m ediate 
t r e a tm e n t  by su lphonam ides o r  a n o th e r  a n t i b i o t i c .  I f  a  c o m p lic a tio n  a ro s e  
d u r in g  th e  sev en -d ay  t r e a tm e n t  p e r io d ,  a d m in is t r a t io n  o f  th e  t r i a l  drug  was 
s to p p ed  and th e  f a c t  r e c o rd e d .
( f )  P e rs o n a l  O b s e rv a t io n s . I  made n o te s  i n  th e  c a s e  re c o rd s  on th e  
r e s u l t s  o f  c l i n i c a l  e x a m in a tio n s  w hich w ere c a r r i e d  o u t d a i l y .  W ith th e  
a s s i s t a n c e  of th e  w ard s i s t e r  an  a tte m p t was made to  a s s e s s  w h e th e r  o r n o t 
th e  c o u rs e  o f  th e  i l l n e s s  had b e e n  a l t e r e d  by th e  t r e a tm e n t .
(g )  C l in ic a l  Summary o f S e v e r i t y . On d is c h a rg e  a  b r i e f  c l i n i c a l  summary 
was m ade.
(h )  O bserved Toxic E f f e c t s . .Any to x ic  e f f e c t s  o f th e  d ru g  w ere n o te d .
( i )  X -ra y  E x a m in a tio n s . R a d io lo g ic a l  ex a m in a tio n  o f th e  c h e s t  was c a r r i e d  
o u t soon a f t e r  a d m iss io n  and w eekly  t h e r e a f t e r .  F ilm s w ere ta k e n  r o u t i n e ly  
i n  t h e  a n te r o - p o s t e r i o r  p o s i t i o n ,  b u t ,  when n e c e s s a ry , o th e r  v iew s w ere ta k e n  
i n  o rd e r  to  d e f in e  a s u s p e c te d  l e s io n -
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( j )  L a b o ra to ry  E x a m in a tio n s . R ou tine  b a c te r i o l o g ic a l  and h a e m a to lo g ic a l  
ex am in a tio n s  w ere c a r r i e d  o u t .  S h o r t ly  a f t e r  a d m iss io n  I  to o k  th e  f i r s t  p e r -  
n a s a l  swab w hich was u sed  to  in o c u la te  a  P e t r i  p l a t e  c o n ta in in g  B ordet-G engou 
medium. T h e r e a f te r  swabs w ere  ta k e n  on th e  second , t h i r d ,  e ig h th  and e le v e n th  
d a y s . By so d o in g  i t  was p o s s ib le  to  i s o l a t e  th e  c a u s a l  o rgan ism  i n  many c a s e s .  
T o ta l d i f f e r e n t i a l  le u c o c y te  c o u n ts  w ere  made soon a f t e r  a d m iss io n  and a t  w eek ly  
i n t e r v a l s  t h e r e a f t e r .  I n  o rd e r  to  m a in ta in  u n i fo r m i ty ,  I  p e r s o n a l ly  c a r r ie d  
o u t th e s e  e x a m in a tio n s . C a p i l la r y  b lo o d  was ob .tained  e i t h e r  from  th e  n a i l  bed 
i n  o ld e r  c h i ld r e n  o r from  th e  h e e l  i n  i n f a n t s ,  and th e  s ta n d a rd  m ethods employed 
were  th e s e  d e s c r ib e d  by  W hitby and B r i t t o n  (1 9 5 0 ).
D u ra tio n  of th e  T r i a l . At R u c h i l l  H o s p i ta l  th e  c l i n i c a l  t r i a l  commenced 
i n  December, 1950, and c o n tin u e d  u n t i l  May, 1951. D uring t h a t  s ix -m o n th  p e r io d  
a l l  c a se s  a d m itte d  w ere  e n te r e d  i n  th e  t r e a tm e n t  r e g i s t e r  and w ere a d m itte d  to  th e  
t r i a l  i f  t h e  n e c e s s a ry  c r i t e r i a  if e re  f u l f i l l e d .
A d d it io n a l  I n v e s t i g a t io n s .
I n  a d d i t io n  to  th e  a n t i b i o t i c  t r i a l  o u t l in e d  above, i t  was d e c id e d  to  
c a r r y  o u t s im u lta n e o u s ly  th e  fo llo w in g  i n v e s t i g a t i o n s : -
( a )  B a c t e r io lo g ic a l  I n v e s t i g a t i o n s . S t im u la te d  and g u id ed  by D r. A nderson’ s 
i n t e r e s t  and e x p e r ie n c e  i n  b a c te r io lo g y ,  I  d e c id e d  to  c a r r y  o u t p e r s o n a l ly  a l l  
i n v e s t ig a t io n s  fo r  th e  i s o l a t i o n  o f  th e  c a u s a l  o rgan ism  o f whooping cough .
(b )  E xam ina tion  o f  C o n ta c ts . I t  was a ls o  d e c id e d  to  examine c o n ta c ts
of c a se s  o f whooping cough i n  o rd e r  to  d e te rm in e  i f  th e  H aem ophilus p e r t u s s i s  
was p r e s e n t  i n  th e  nasopharynx  i n  h e a l th y  p e rso n s  and i f  a ’c a r r i e r  s t a t e ’ 
e x i s t e d .
( c )  R ad io l o g i c a l  Exa m in a t io n s . P u l l  r a d i o l o g i c a l  exam ina t ions  o f  th e  
c h e s t  we re  made i n  o rd e r  to  c o n f i rm  th e  work p r e v i o u s ly  c a r r i e d  ou t in  R u c h i l l
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H o s p i ta l  by  Lees (1 9 5 0 ).
(d )  C l i n i c a l  O b s e rv a tio n s . A d d it io n a l  c l i n i c a l  n o te s  w ere made i n  a l l  
c a se s  to  d e te rm in e  th e  e f f e c t  o f th e  d ru g s on c l i n i c a l  m a n if e s ta t io n s  o f th e  
d i s e a s e .
M ethods em ployed a t  R u c h i l l  Hosp i t a l .
D e s c r ip t io n  o f  th e  Wards_. At R u c h i l l  H o s p i ta l ,  d u r in g  th e  1950-51 
ep id em ic , two w ards w ere d e v o te d  e x c lu s iv e ly  to  t h e  t re a tm e n t  o f whooping cough.
The w ards 2 and 27 were  i d e n t i c a l  i n  e v e ry  r e s p e c t ,  each h av ing  one com partm ent 
w i th  s ix  c o ts  and one com partm ent w ith  f o u r te e n  c o t s ,  s e p a ra te d  by c e n t r a l l y  p la c e d  
d u ty  room, k i t c h e n  and a n n e x e . Each w ard was s t a f f e d  by an  e x p e rie n c e d  s i s t e r ,  a  
s t a f f  n u r s e ,  n u rse s  and d o m e s tic s , and a l l  w ere  f u l l y  i n s t r u c t e d  on th e  s p e c ia l  
n u rs in g  p rob lem s a s s o c ia te d  w ith  w hooping cough .
P ro c edur e  on Adm is s io n . At R u c h il l  H o s p i ta l  a l l  whooping cough p a t i e n t s  
b ro u g h t by am bulance w ere  exam ined b y  th e  m ed ic a l o f f i c e r  on d u ty  p r i o r  to  be in g  
a d m itte d  to  th e  w ard . A c a r e f u l  h i s t o r y  o f  c o n ta c t  w ith  a n o th e r  i n f e c t io u s  
d is e a s e  was o b ta in e d  by th e  am bulance n u rse  when she v i s i t e d  th e  p a t i e n t ' s  home, 
and th e  m ed ica l o f f i c e r  was a b le  to  ta k e  t h i s  i n to  c o n s id e r a t io n  when he examined 
th e  c a s e .  This p ro c e d u re  h e lp e d  t o  m in im ise  th e  r i s k  o f  c r o s s - i n f e c t i o n  and 
f a u l t y  d ia g n o s is .
S h o r t ly  a f t e r  a d m iss io n , I  v i s i t e d  -the- w ard and made f u l l  c l i n i c a l  exam in­
a t i o n  o f  th e  p a t i e n t  and a s s e s s e d  th e  s u i t a b i l i t y  o r  o th e rw is e  fo r  th e  t r i a l .  At 
t h i s  tim e  a p e rn a s a l  swab was ta k e n  and f r e q u e n t ly  a  paroxysm al cough r e s u l t e d .
I f  th e  d ia g n o s is  was r e a s o n a b ly  c e r t a i n  and th e  c a s e  c o n s id e re d  s u i t a b l e ,  t h e  name 
was e n te re d  i n  th e  t re a tm e n t  r e g i s t e r  and t re a tm e n t  commenced.
A d m in is t ra t io n  of th e  P n g s . I n  o rd e r  to  encou rage  c lo s e  l i a i s o n  be tw een
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th e  two w ards th e  d ru g s w ere s to r e d  i n  ward 27 and th e  t r e a tm e n t  r e g i s t e r  was k ep t 
i n  w ard 2 . The s t a f f  n u r s e  i n  each  w ard was r e s p o n s ib le  f o r  th e  d rugs and t h e i r  
a d m in is t r a t io n .
I t  was found by  e x p e r ie n c e  t h a t  th e  m ost c o n v e n ie n t tim es  f o r  a d m in is te r in g  
doses w ere  9 .0 0  a .m . and 9 .0 0  p .m .,a s  th e s e  two tim e s  fo llo w e d  th e  chang ing  o f  
n a p k in s , e t c . ,  and  d id  n o t i n t e r f e r e  w ith  f e e d in g . The m orning dose  was g iv e n  by 
th e  s t a f f  n u rse  and th e  even ing  dose by th e  n ig h t n u r s e .  L i t t l e  d i f f i c u l t y  was 
e x p e rie n c e d  i n  th e  a d m in is t r a t io n  o f th e  d ru g s .  W ith c h i ld r e n  u n d e r n in e  m onths 
o f  age th e  d rug  was d is s o lv e d  i n  a  l i t t l e  w a te r  and g iv e n  from  a  spoon . O lder 
c h i ld r e n  c o u ld  u s u a l ly  b e  p e rsu a d e d  to  sw allow  th e  d rug  w hich w a s , i f  n e c e s s a ry , 
c o n c e a le d  i n  jam  or some o th e r  p l e a s a n t - t a s t i n g  s u b s ta n c e .  A d m in is tra tio n  o f 
d ru g s  t o  t h e  m id d le  group, o f  ap p ro x im ate  age one to  th r e e  y e a r s ,  p re s e n te d  d i f f i ­
c u l t y  on o c c a s io n s , and sw eetened  condensed  m ilk  was d isc o v e re d  to  be a s u i t a b l e  
a g e n t fo r  d i s g u is in g  th e  b i t t e r  t a s t e .  I n  no in s ta n c e  was i t  found n e c e s s a ry  to  
d is c o n t in u e  t r e a tm e n t  b e c a u se  o f  d i f f i c u l t y  i n  a d m in is t r a t io n  o f  th e  d ru g . On th e  
o th e r  hand , th e  vom iting  w hich f r e q u e n t ly  fo llo w e d  paroxysm al coughing p roved  
tro u b le so m e  i n  c e r t a i n  c a s e s .  I f  th e  c h i ld  vom ited  w i th in  one hour o f  a d m in is t r a ­
t i o n  of th e  d ru g , th e  dose  was r e p e a te d ,  b u t  i f  v o m itin g  o c c u rre d  a f t e r  th e  second 
d o se , a  n o te  o f  t h i s  f a c t  was e n te re d  i n  th e  c a se  r e c o rd  c a rd  u n d e r 'T o x ic  E f f e c t s '1.
Recor d i ng o f  Paroxysm s, Whoops and V o m its . A specim en  i s  shown i n  F ig u re  
5 o f  c h a r t s  p ro v id e d  f o r  t h i s  p u rp o se , one o f w hich was p la c e d  b e s id e  each c o t .
T here was a  sp ace  f o r  each day i n  th e  week and s e p a r a te  columns fo r  th e  u se  o f  day 
and n ig h t  s t a f f s .  To s im p lify  r e c o rd in g , a l l  c h a r ts  w ere renew ed on th e  same day 
each week, w ith  th e  e f f e c t  t h a t  a l l  were  a t  th e  same s ta g e  a t  any one t im e .  I t  was 
im p o ss ib le  to  p ro v id e  a n u rse  s o le ly  f o r  th e  re c o rd in g  o f  paroxysm s, b u t  an
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a d d i t io n a l  number was p ro v id e d  and a s  f a r  a s  p o s s ib le  th e  n u rse s  w ere s p e c i a l l y  
s e le c te d .  When i t  o c c u rre d , each paroxysm al cough was re c o rd e d  on th e  a p p r o p r ia te  
c h a r t ,  and i t  was n o ted  w h e th er or no t th e  c h i ld  whooped o r  v o m ited . The number 
o f  tim e s  t h e  c h i ld  whooped i n  each  paroxysm  vfas n o ted  a s  a c c u r a te ly  a s  p o s s ib l e .
Under t e s t ,  many d i f f i c u l t i e s  w ere a p p a re n t  i n  t h i s  method o f  re c o rd in g  
paroxysm s. At n ig h t  i t  o c c a s io n a l ly  happened t h a t  s e v e r a l  c h i ld r e n  beg an  to  
cough a t  t h e  same tim e  w ith  th e  r e s u l t  t h a t  t h e r e  w ere  i n s u f f i c i e n t  n u rse s  i n  th e  
ward to  cope w ith  a l l  t h e  c h i ld r e n .  Also i t  ?;as o f te n  n o te d  t h a t  b a b ie s  co u ld  n o t 
be h e a rd  when o ld e r  c h i ld r e n  w ere co u g h in g . These d i f f i c u l t i e s  w ere  f u l l y  r e a l i s ­
ed by  th e  o r g a n is e r s  o f th e  t r i a l ,  b u t  th e y  w ere  m in im ised  by th e  c o n s c ie n tio u s  
way i n  w hich  th e  n u rse s  c a r r i e d  o u t t h e i r  d u t i e s .
E s t im a t ion  o f  th e  S e v e r i ty  o f th e  P aroxysm s. These e s t im a t io n s  w ere made 
by  t h e  w ard s i s t e r  who o b se rv ed  th e  c h i l d .  F or 21 d a y s , d a i l y  e s t im a t io n s  as  to  
th e  s e v e r i t y  of th e  paroxysm s w ere made, u s in g  th e  fo llo w in g  c r i t e r i a  f o r  a s s e s s ­
m ent : -
( a )  S e v e re . A paroxysm  was d e f in e d  as  s e v e re  when i t  was p ro lo n g e d  to  
such  an  e x te n t  t h a t  i t  cau sed  th e  c h i ld  to  b e  e x h a u s te d , o r  i f  c y a n o s is  w ere 
p r e s e n t ,  o r  i f  t h e r e  was c o n s id e ra b le  e x p e c to ra t io n ,  and w hen c o n s id e ra b le  
n u rs in g  a t t e n t i o n  was r e q u i r e d .
. (b)  M ild . When th e  c h i ld  was n o t d i s t r e s s e d ,  no e x p e c to r a t io n  was 
o b v io u s , v o m itin g  was n o t p r e s e n t ,  and no n u rs in g  a t t e n t i o n  was r e q u i r e d  
d u r in g  th e  paroxysm , i t  was c o n s id e re d  to  be m ild .
( c )  M o d e ra te . A ll  paroxysm s w hich d id  n o t f i t  in to  t h e  above two 
c a t e g o r i e s .
E s t im a tio n  of P ro g r e s s .  E s t im a tio n  o f p ro g re s s  o f  each c a se  was ma.de by 
th e  ward s i s t e r  and m y se l f ,  a s s i s t e d  when n e c e s s a ry  by t h e  o b s e r v a t io n s  of  t h e
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s t a f f  n u r s e s .  On th e  e ig h th  day o f  o b s e rv a t io n  an  a tte m p t was made to  a s s e s s  
c l i n i c a l l y  w h e th e r o r n o t im provem ent had ta k e n  p la c e  d u rin g  th e  t re a tm e n t  p e r io d .  
Im provem ent was re c o rd e d  a s  b e in g  s l i g h t ,  good, o r  d ra m a tic .
M ethods o f  B a c t e r io lo g ic a l  E x a m in a tio n .
I n  a tte m p tin g  to  i s o l a t e  th e  c a u s a l  o rgan ism  o f whooping cough, th e  m ethod 
found m ost s u c c e s s fu l  a t  R u c h i l l  H o s p i ta l  had  b een  th e  p e m a s a l  swab and t h i s  was 
th e  method u s e d .
The P e rn a s a l  Swab. As d e s c r ib e d  by Cockburn and H o lt (1 9 4 8 ), th e  p e rn a s a l  
swab was made from  seven  in c h e s  o f a  v e ry  f in e  f l e x i b l e  n ic k le  chrome w i r e .  A loop  
was form ed from  one end and th e  l a s t  q u a r t e r  o f an  in c h  o f  th e  te rm in a l  end was 
b e n t  back  to  h o ld  a v e ry  t h i n  p le d g e t  o f c o t to n w o o l  w hich was f i r m ly  wound round . 
The swab was p la c e d  i n  a  s ix - in c h  by  h a l f - i n c h  t e s t  tu b e  w hich was p lugged  w ith  
c o t to n  wool and th e  w hole a u to c la v e d .
Fo llow ing  u s e ,  t h e  c o t to n  w ool was b u rn ed  o f f  and th e  w ire  s t r a ig h te n e d ,  
a f t e r  which t h e  swab co u ld  be rem ade.
P r io r  to  talc ing  th e  swab th e  c h i ld  was p la c e d  on h i s  o r h e r  back  and h e ld  
s e c u re ly  b y  an  a s s i s t a n t .  The p e rn a s a l  swab was th e n  p a s se d  g e n t ly  and s w i f t l y  
backw ards a long  th e  f lo o r  o f th e  nose  th ro u g h  b o th  n o s t r i l s  i n  t u r n  u n t i l  i t  
to u ch ed  th e  p o s t e r io r  w a l l  o f t h e  n aso p h ary n x . When th e  swab was f u l l y  i n s e r t e d  
a h a l f  t u r n  was made p r i o r  to  w ith d ra w a l and rep la ce m e n t i n  th e  t e s t  tu b e .  On 
o c c a s io n s  i t  was n o t p o s s ib le  to  i n s e r t  th e  swab in to  b o th  n o s t r i l s ,  b u t  i n  no 
c a se  vjas th e  a b n o rm a lity  so g r e a t  as to  p re v e n t  e f f e c t i v e  sw abbing . The p ro c e d u re  
was e a s i l y  c a r r i e d  o u t p ro v id e d  t h a t  th e  c h i ld  was s e c u r e ly  h e ld  and i t  caused  
l i t t l e  g e n e ra l  d i s tu r b a n c e .  F re q u e n tly  a  paroxysm  fo llo w e d  im m ed ia te ly  a f t e r  th e  
swab had b e e n  ta k e n , and th e r e f o r e  many new ad m iss io n s  w ere d iag n o sed  c l i n i c a l l y .
B ordet-G engou Medium. I n  o rd e r  to  o b ta in  u n i fo r m i ty ,  B ordet-G engou a g a r  
b a se  d e h y d ra te d  by nD ifco  L a b o r a to r i e s ” was u s e d . When r e q u i r e d  th e  medium was 
re h y d ra te d  by su spend ing  4 gram s of th e  b a se  i n  100 m i l l i l i t r e s  o f  1 p e r  c e n t 
s o lu t io n  o f  g ly c e r o l  i n  d i s t i l l e d  w a te r .  I n  o rd e r  to  d i s s o lv e  th e  medium com­
p l e t e l y ,  th e  s u s p e n s io n  was h e a te d  to  b o i l in g  p o in t  and th e n  s t e r i l i s e d  i n  th e  
a u to c la v e  f o r  15 m in u tes  a t  15 pounds p re s s u e e  (1 2 1 ° C .) . A f te r  c o o lin g  to  45°C. 
to  5 0 °C ., s t e r i l e  d e f ib r in a te d  h o rs e  b lo o d  was added to  make a f i n a l  c o n c e n t r a t io n  
o f  15 p e r  c e n t ,  and 0 .2  u n i t s  p e r  m i l l i l i t r e  o f p e n i c i l l i n  was ad d ed . A f te r  
th o ro u g h  m ix ing  i t  was pou red  i n to  s t e r i l e  P e t r i  p l a t e s  and c a re  was tak e n  t h a t  
th e  s u r f a c e  was f r e e  from p i t t i n g .  D uring c o o lin g , th e  p l a t e s  w ere o n ly  p a r t i a l l y  
d r ie d  i n  o rd e r  t h a t  t h e r e  would rem a in  i n  th e  medium s u f f i c i e n t  m o is tu re  to  w i th ­
s ta n d  th e  p ro lo n g e d  in c u b a t io n  r e q u i r e d  f o r  th e  g row th  o f c o lo n ie s  o f  H aem ophilus 
p e r t u s s i s . The p l a t e s  w ere th e n  s to r e d  i n  a  c o o l p la c e  u n t i l  r e q u i r e d .  F re sh  
medium was p re p a re d  d a i l y  and f r e q u e n t ly  la r g e  q u a n t i t i e s  w ere r e q u i r e d .
I n o c u la t io n  o f t h e Medium. The p l a t e  was in o c u la te d  as  soon as p o s s ib le  
a f t e r  ta k in g  th e  p e rn a s a l  swab. I n  th e  c a se  o f i n - p a t i e n t s  t h i s  was done 
im m ed ia te ly , b u t when c o n ta c ts  had b een  swabbed a t  home th e r e  was f r e q u e n t ly  up 
t o  t h r e e  h o u r s 1 d e la y . The swab was removed from  th e  t e s t - t u b e  i n  th e  l a b o r a to r y  
and s tro k e d  o v e r  h a l f  th e  p l a t e  and th e n  l i g h t l y  s tro k e d  e ig h t  t im e s  o v e r th e  r e ­
m ain ing  h a l f  o f th e  p l a t e .  A s e p a r a te  p l a t e  was u sed  f o r  each swab.
The in o c u la te d  p l a t e  was th e n  p la c e d  i n  a  t i n  and in c u b a te d  a t  37°C. f o r  
up to  s ix  d a y s . I t  was my custom  to  u s e  s e p a r a te  t i n s  each day  as  t h i s  s im p l i f ie d  
e x a m in a tio n . C lean  and s t e r i l i s e d  N a tio n a l  D ried  M ilk  t i n s  w ere found t o  be 
c o n v e n ie n t f o r  th e  p u rp o se .
I d e n t i f i c a t i o n  o f Haem ophilus P e r tu s s is ^ . I  examined th e  p l a t e s  d a i ly
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b u t d id  n o t open them  u n t i l  in c u b a t io n  had b e e n  c a r r ie d  ou t f o r  72 h o u r s .  A 
h a n d -le n s  was u sed  and th e  e n t i r e  s u r f a c e  o f  th e  medium c a r e f u l l y  exam ined. 
H aem ophilus p e r t u s s i s  app eared  a s  t i n y  m e rc u ry -d ro p - l ik e  c o lo n ie s ,  o f  which i n  a 
s p a r s e ly  in o c u la te d  p l a t e  t h e r e  w ere som etim es o n ly  one o r  tw o. On o c c a s io n s  
I  have d isc o v e re d  th e  e n t i r e  p l a t e  covered  by v e ry  sm a ll c o lo n ie s  g iv in g  th e  
c l a s s i c a l  ap p earan ce  o f alum inium  p a i n t .  P l a te s  w ith  no grow th  w ere re p la c e d  i n  
t h e  t i n  and in c u b a t io n  c o n tin u e d  w ith  d a i ly  exam inations fo r  s ix  d a y s . Contam in­
a te d  p l a t e s  o f te n  had to  be d is c a r d e d  b u t on  o c c a s io n  i t  was p o s s ib le  to  c u t  o u t 
th e  a f f e c te d  p o r t i o n  o f  medium. ¥ h e n  seco n d a ry  in v a d e rs  w ere p r e s e n t ,  th e  ty p e  
o f  o rgan ism  and th e  e x te n t  o f  c o n ta m in a t io n  w ere n o te d .
S u sp ic io u s  c o lo n ie s  w ere  removed from  t h e  p l a t e  by s t r a i g h t  p la tin u m  w ire  
and i d e n t i f i e d  m o rp h o lo g ic a lly  and by s l i d e  a g g lu t in a t io n .  The o rgan ism  was f i r s t  
s ta in e d  by Gram’s m ethod when i t  ap p e are d  a s  a  sm a ll g ra m -n e g a tiv e  c o c c o b a c i l lu s ,  
somewhat re se m b lin g  Haemop h i lu s  i n f lu e n z a e . I t  was n o te d , how ever, t h a t  th e  
c o lo n ie s  o f Haem oph ilus in f lu e n z a e  w ere f l a t t e r  and n o t so e a s i l y  removed a s  was 
th e  c a se  w ith  Haemoph i lu s  p e r t u s s i s . S l id e  a g g lu t in a t io n  t e s t s  w ere th e n  c a r r i e d  
o u t .  A u n ifo rm  s u s p e n s io n  o f a  s u sp e c te d  c o lo n y  i n  norm al s a l i n e  was p re p a re d  and 
d iv id e d  i n to  t h r e e  p o r t io n s  on a g r e a s e - f r e e  s l i d e .  To one o f  th e  d ro p s  o f  th e  
s u s p e n s io n  th e r e  was added a lo o p fu l  o f  s p e c i f i c  r a b b i t  a n t i s e r a  to  Haemop h i l u s 
p e r t u s s i s ,  and a  lo o p fu l  o f th e  s p e c i f i c  r a b b i t  a n t i s e r a  to  Haem ophilus p a r a ­
p e r t u s s i s  was added to  th e  second drop  o f  s u sp e n s io n . The t h i r d  d ro p  o f 
s u sp e n s io n  a c te d  a s  a  c o n t r o l .  A f te r  ro ck in g  th e  s l i d e  f o r  30 seco n d s , a g g lu t in ­
a t i o n  o f  t h e  o rgan ism  became o b v ious m ic ro s c o p ic a l ly  i n  p o s i t i v e  c a s e s ,  th e r e  
b e in g  no s im i la r  a g g lu t in a t io n  i n  th e  p a r a p e r tu s s i s  o r  c o n t r o l  s u s p e n s io n s .
E x am in a tio n  of C o n ta c ts . As many f e a tu r e s  o f  th e  d i s e a s e  a re  s t i l l
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u n d e te rm in ed , i t  was d e c id e d  to  o b se rv e  as many c o n ta c ts  a s  p o s s ib l e ,  and. i t  was 
hoped t h a t  some a d d i t io n a l  in fo rm a t io n  m ight b e  g a in e d . D uring ep id em ics  of 
s c a r l e t  f e v e r  and c e r e b r o - s p in a l  f e v e r ,  i t ' i s  f r e q u e n t ly  p o s s ib le  to  i s o l a t e  th e  
c a u s a l  o rgan ism  from  th e  t h r o a t  and nasopharynx  o f  norm al h e a l th y  c a r r i e r s  as  w e ll  
a s  from  c l i n i c a l  c a se s  o f th e  d i s e a s e .  W ith a v iew  to  a s c e r ta in in g  w h e th e r o r  
n o t  a  s im i la r  c a r r i e r  s t a t e  e x is t e d  i n  whooping cough, t h r e e  g ro u p s o f c o n ta c ts  
w ere  o b se rv e d . A copy o f th e  form  used  f o r  r e c o rd in g  th e  l i s t  o f  c o n ta c ts  o f 
each c a se  and th e  r e s u l t s  o f  p e rn a s a l  swabs i s  shown i n  F ig u re  6.
( a )  N ursing  and Dom estic S t a f f . I n  th e  two whooping cough w ards a t  
R u c h i l l  H o s p i ta l ,  t h e  n u rs in g  and d o m estic  s t a f f  w ere examined and s e r i a l  
p e rn a s a l  swabs ta k e n  a t  fo u r te e n  days i n t e r v a l s .  I n  a d d i t io n ,  p e rn a s a l  
swabs w ere  ta k e n  from  th e  s t a f f  of a  r e s i d e n t i a l  n u r s e ry  -where t h e r e  had 
b een  s e v e r a l  whooping cough p a t i e n t s .
C o n ta c ts  . I  v i s i t e d  th e  homes o f  s e v e r a l  p a t i e n t s  who l iv e d  
n e a r  th e  h o s p i t a l .  In fo rm a tio n  was o b ta in e d  re g a rd in g  each  member of th e  
fa m ily  a s  t o  w h e th e r  o r  n o t he o r she had p r e v io u s ly  had whooping cough o r  
had b een  imm unised a g a in s t  th e  d i s e a s e .  P e r n a s a l  swabs w ere  taken, from  a l l  
o f  th e s e  c o n ta c t s .
( c )  C o n ta c ts  i n  I n s t i t u t i o n s . I  v i s i t e d  i n s t i t u t i o n s ,  such  a s  r e s id e n ­
t i a l  n u r s e r i e s ,  and to o k  p e rn a s a l  swabs from  a l l  t h e  c h i ld  c o n ta c t s .  I n  each 
c a s e ,  r e c o rd s  w ere  made as to  p re v io u s  h i s t o r y  o f h av in g  had whooping cough 
and to  im m u n isa tio n  s t a t e .  I t  was a ls o  n o ted  i f  th e  c o n ta c t  had b e e n  c lo s e ,  
e . g . ,  i f  th e  c h i ld  had s l e p t  i n  th e  same room as th e  p a t i e n t .
-  48 -
F ig u re  6.
Whooping Cough C o n ta c ts .
Name of P a t i e n t  ..............................   Ward
A ddress  ....................................................................................... .
Name Age
R e la t io n s h ip
to
P a t i e n t
D ate
Swab
ta k e n
R e su lt
R u c h i l l  H o s p i ta l ,  
G lasgow . D ate
C H A P T E R  5.
THE MEDICAL RESEARCH COUNCIL REPORT 
UPON THE CLINICAL TRIAL OF ANTIBIOTIC TREATMENT 
CONDUCTED IN EIGHT INFECTIOUS DISEASES HOSPITALS.
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A r e p o r t  by th e  I’Jhooping Cough Sub-Com m ittee of th e  A n t ib io t ic s  (ITon 
T ubercu lous C o n d it io n s )  Committee o f th e  M ed ica l R esearch  C ouncil was p u b lis h e d  
i n  th e  L a n c e t i n  Ju n e , 1953. The t r i a l  was c a r r i e d  o u t i n  e ig h t  i n f e c t io u s  
d is e a s e s  h o s p i t a l s  d u rin g  th e  y e a rs  1950-1951, em ploying m ethods p r e v io u s ly  
d e s c r ib e d  i n  C h ap te r 4 .
T hree hundred  and  s e v e n te e n  p a t i e n t s  w ere  t r e a t e d  a t  t h e  v a r io u s  c e n t r e s ,  
b u t 23 o f  t h e s e  w ere  l a t e r  ex c luded  b e c a u se  a l l  th e  n e c e s s a ry  c r i t e r i a  had n o t 
b e e n  f u l f i l l e d .  R u c h il l  H o s p i ta l  s u p p lie d  th e  l a r g e s t  in d iv id u a l  t o t a l  number 
o f  p a t i e n t s ,  and 94 w ere in c lu d e d  i n  th e  f i n a l  a n a ly s i s :  31 w ere i n  th e  ch lo ram ­
p h e n ic o l g ro u p , 31 i n  t h e  au reom ycin  g ro u p , and 32 i n  th e  c o n tr o l  g ro u p . I t  
sh o u ld  be  n o ted  t h a t  th e s e  f ig u r e s  do n o t e x a c t ly  c o rre sp o n d  xvith th e  s e p a r a te  
a n a ly s i s  v/hich I  c a r r i e d  o u t .  T h is was due to  m inor d i f f e r e n c e s  i n  i n t e r p r e t a ­
t i o n  o f  t h e  c r i t e r i a  fo r  i n c lu s io n .  For exam ple, one o f th e  R u c h il l  p a t i e n t s  
who was found to  be i n f e c te d  by H aem ophilus p a r a p e r tu s s i s  was exc luded  from  th e  
f i n a l  a n a ly s i s  by th e  com m ittee  b u t  has  been  in c lu d e d  i n  my own s e r i e s .
The M edical R esea rch  C ouncil a n a ly se d  th e  r e c o rd s  o f  294 p a t i e n t s ,  o f 
w hich 98 w ere i n  th e  ch lo ra m p h e n ico l g ro u p , 96 i n  t h e  aureon^ycin group and 100 
i n  th e  c o n t r o l  g ro u p . There was rem ark ab le  u n ifo rm ity  a t  each h o s p i t a l  i n  th e  
d i s t r i b u t i o n  o f p a t i e n t s  i n  th e  th r e e  t r e a tm e n t  g ro u p s  a c c o rd in g  to  age and s e x . 
This em phasised  th e  e x c e l le n c e  o f th e  t r e a tm e n t  r e g i s t e r s  which had been  com piled  
f o r  th e  p u rp o se . Of th e  c h i ld r e n  t r e a t e d  i n  th e  i n v e s t i g a t io n ,  5 4 .8  p e r  c e n t  
w ere fem a les  b u t  no s e p a r a te  a n a ly s i s  by sex  was m ade.
A lthough d ia g n o s is  was b ased  c h i e f l y  on c l i n i c a l  g ro u n d s, H aem ophilus
p e r t u s s i s  was i s o l a t e d  from  47 p e r  c e n t ,  o f th e  p a t i e n t s .
The o r i g i n a l  i n t e n t i o n  was to  o b se rv e  earh  ^  ^  •-iixiG. i o r  20 d ays ,  b u t  t h i s
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was n o t alw ays p r a c t i c a b l e ,  and same c h i ld r e n  w ere d isc h a rg e d  b e f o r e  th e  o b s e rv a ­
t i o n  p e r io d  was co m p le ted . However, a llo w a n c e  has b een  made f o r  t h i s  i n  th e  
f i n a l  a n a ly s i s
Each p a t i e n t  was p la c e d  i n  one o f  th r e e  g roups a c c o rd in g  to  d u r a t io n  o f  
symptoms p r io r  to  t h e  commencement o f  t r e a tm e n t .  E ig h ty - f iv e  c h i ld r e n  who had 
symptoms of 1 to  8 d a y s ’ d u r a t io n  b e fo r e  commencement o f  t r e a tm e n t  w ere  c l a s s i ­
f i e d  as  " e a r ly " ,  147 c h i ld r e n  who had  symptoms 9-15 days b e fo r e  commencement o f 
t r e a tm e n t  w ere c l a s s i f i e d  as  " in te rm e d ia te " ,  and 67 c h i ld r e n  who had  symptoms 
16-20  days b e fo r e  commencement o f  t r e a tm e n t  w ere  c l a s s i f i e d  as  " l a t e " .  The d a te  
o f o n s e t  o f i l l n e s s  was ta k e n  a s  b e in g  th e  day on w hich th e  f i r s t  s ig n  Y/as n o ted  
and n o t t h e  day of o n s e t  o f  th e  paroxysm al cough . No p a t i e n t  who had  been  i l l  
f o r  lo n g e r  th a n  21 days was a d m itte d  f o r  i n v e s t i g a t io n .
The r e s u l t s  o f th e  t h r e e  t r e a tm e n t  g roups w ere  a s s e s s e d  by  a n a ly s in g  
( a )  t h e  number o f  paroxysm s p e r  c a s e  p e r  day , (b )  th e  s e v e r i t y  o f  th e  paroxysm s,
( c )  th e  number o f  c o m p lic a t io n s , (d )  th e  number o f d e a th s ,  and ( e )  th e  b a c t e r i o l ­
o g ic a l  f in d in g s  a t  i n t e r v a l s  d u rin g  th e  o b s e rv a t io n  p e r io d .
Number of P aroxysm s.
For each t re a tm e n t  group th e  a v e ra g e  number of paroxysm s p e r  c a se  p e r  day 
was c a lc u la te d  s e p a r a te l y .  The r e s u l t s  w ere re c o rd e d  on th r e e  g ra p h s , one f o r  
e a r ly  c a s e s ,  one f o r  in te r m e d ia te  c a s e s ,  and one f o r  l a t e  c a s e s .  The a n a ly s i s  
showed t h a t  e a r ly  c a se s  v/ho had r e c e iv e d  a n t i b i o t i c  t r e a tm e n t ,  f a r e d  b e t t e r  when 
compared w ith  th e  c o n tr o ls  th a n  d id  th o s e  t r e a t e d  when th e  i l l n e s s  had l a s t e d  
lo n g e r  th a n  e ig h t  d a y s . There app eared  to  b e  l i t t l e  d i f f e r e n c e  betw een  th e  two 
a n t i b i o t i c s ,  au reom vcin  and c h lo ra m p h e n ic o l, and f u r t h e r  a n a ly s i s ,  t h e r e f o r e ,  was 
made o n ly  be tw een  t r e a t e d  and c o n tro l  p a t i e n t s .
The a v e ra g e  number o f  paroxysm s p e r  c a se  i n  th e  t r e a t e d  group  was le s s
th a n  i n  t h e  c o n tr o l  g roup f o r  th e  e a r ly ,  in te r m e d ia te  and l a t e  c a s e s ,  and th e
d i f f e r e n c e s  w ere  c o n s i s t e n t  th ro u g h o u t th e  p e r io d  o f  o b s e rv a t io n .  I n  th e  e a r ly  
c a se s  th e  d i f f e r e n c e  be tw een  t r e a t e d  and c o n t r o l  g roups was g r e a t e s t .  This was 
shown b o th  by  c a lc u la t in g  th e  a v e ra g e  number o f paroxysm s p e r  c a s e ,  and by c a lc u ­
l a t i n g  th e  p e rc e n ta g e s  of c a se s  showing 0 -9 , 10 -19 , and 20 o r  more paroxysm s i n  
v a r io u s  d a y s . The d i f f e r e n c e s  w ere  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  boih  c a s e s .  
S e v e r i ty  o f P aroxysm s.
I n  each  c a se  th e  e s t im a t io n  o f s e v e r i ty  of th e  paroxysm s was made d a i ly  
by th e  w ard  s i s t e r  and th e  p e rc e n ta g e s  o f p a t i e n t s  i n  w hich  paroxysm s w ere m ild , 
m odera te  and se v e re  w ere ta b u la te d  i n  f iv e  fo u r-d a y  p e r io d s .  The g r e a t e s t  e f f e c t  
on  th e  s e v e r i ty  of th e  paroxysm s was a g a in  se en  i n  th e  e a r ly  c a se s  w here th e r e  was 
a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  be tw een  p a t i e n t s  i n  th e  t r e a t e d  and c o n t r o l  
g ro u p s . I n  th e  in te r m e d ia te  c a s e s ,  w h ile  th e  e f f e c t  on  s e v e r i ty  was no t so
m arked, th e  d i f f e r e n c e  i n  th e  number o f se v e re  paroxysm s betw een  t r e a t e d  and u n ­
t r e a t e d  c a se s  was n e v e r th e le s s  s t a t i s t i c a l l y  s i g n i f i c a n t .
The a n a ly s is  in d ic a te d  t h a t  t r e a tm e n t  had  had a g r e a t e r  e f f e c t  on th e  
s e v e r i ty  th a n  th e  t o t a l  number of paroxysm s.
C o m p lica tio n s  and D e a th s .
D uring th e  o b s e rv a t io n  p e r io d ,  19 p a t i e n t s ,  sev en  i n  th e  c o n t r o l  g ro u p , 
sev en  i n  th e  au reom ycin  g ro u p , and f i v e  i n  th e  ch lo ra m p h e n ico l g ro u p , d ev e lo p ed  
r e s p i r a t o r y  c o m p lic a t io n s . I n  f i v e  c a s e s  ( th r e e  i n  th e  c o n t r o l  group and two 
i n  th e  ch lo ra m p h e n ico l g ro u p ), th e  c o m p lic a tio n s  a ro s e  d u rin g  th e  p e r io d  when th e  
drug  was b e in g  a d m in is te re d . I n  a l l  o th e r  c a s e s ,  th e  c o m p lic a tio n s  a ro s e  a f t e r  
c e s s a t io n  o f  t r e a tm e n t .
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In  a d d i t io n  t h e r e  w ere  t h r e e  f a t a l  c a s e s ,  one i n  each  t r e a tm e n t  g ro u p .
The p a t i e n t  i n  th e  c o n t r o l  group was a m ale c h i ld  aged s ix  w eeks, who d ev e lo p ed  
bronchopneum onia on th e  5 th  day o f o b s e rv a t io n  and d ie d  on th e  10 th  day d e s p i t e  
th e  a d m in is t r a t io n  o f p e n i c i l l i n  and su lp h o n a m id e s . This c h i ld  was v e ry  young 
and t h e  f a t a l  outcom e i s  n o t s u r p r i s i n g .  The o th e r  two d e a th s  w hich  o c c u rre d  i n  
th e  R u c h i l l  s e r i e s  w i l l  be d is c u s s e d  l a t e r .
I t  i s  i n t e r e s t i n g  to  n o te  t h a t  none o f th e  c o m p lic a ted  and f a t a l  c a se s  
o c c u rre d  i n  p a t i e n t s  t r e a t e d  w i th in  e ig h t  days o f  t h e  o n s e t  o f symptoms. 
B a c te r io lo g ic a l  R e s u l t s .
P a t i e n t s  a d m itte d  to  th e  t r i a l  w ere  swabbed on th e  1 s t ,  2nd, 3 rd , 8 th  and 
11 th  d a y s . The g e n e ra l  c o n c lu s io n  re a c h e d  was t h a t  on th e  8 th  and 1 1 th  days th e  
p e rc e n ta g e  o f  p o s i t i v e  c a se s  was l e s s  i n  t h e  t r e a t e d  th a n  i n  th e  c o n tr o l  g roups 
f o r  e a r l y ,  in te r m e d ia te  and l a t e  c a s e s .
Toxic E f f e c t s .
Presum ed t o x i c  e f f e c t s  w ere  made i n  28 p a t i e n t s ,  o f  whom 12 w ere i n  th e  
ch lo ra m p h e n ico l g roup , 15 i n  th e  aureom ycin  g ro u p , and one i n  th e  c o n tr o l  g ro u p .
I n  19 p a t i e n t s ,  v o m itin g  ap p eared  to  b e  due to  a d m in is t r a t io n  o f t h e  d ru g , and 
i n  a  f u r t h e r  f i v e  t h e r e  was a n o re x ia .  D ia rrh o e a  was n o ted  i n  two p a t i e n t s  i n  th e  
ch lo ra m p h e n ico l g ro u p , and re d n e ss  o f  th e  b u t to c k s  i n  one c a s e  i n  th e  aureom ycin  
g ro u p . One p a t i e n t  i n  th e  aureom ycin  group deve loped  an  u r t i c a r i a l  r a s h  a s  th e  
r e s u l t  o f  t r e a tm e n t .
I t  Is  w o rth  n o tin g  t h a t  fo u r  c h i ld r e n ,  th r e e  i n  th e  aureom ycin  group and 
one i n  th e  ch lo ra m p h e n ico l g ro u p , had to  be ex c lu d ed  from  th e  f i n a l  a n a ly s i s  
b e c au se  o f r e p e a te d  vom iting  o f th e  d ru g .
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Dis c u s s io n .
The m ain  c o n c lu s io n  reached, i n  th e  s tu d y  was t h a t  e a r ly  r e c o g n i t i o n  and 
e a r ly  a n t i b i o t i c  th e ra p y  o f  whooping cough w ould h e lp  to  red u c e  th e  s e v e r i t y  o f 
th e  i n f e c t i o n ,  b u t  t h a t  l i t t l e  was to  be g a in e d  from  th e  a n t i b i o t i c  t r e a tm e n t  
o f  c a se s  i n  w hich even, s l i g h t  symptoms had b e e n  p r e s e n t  f o r  m ore th a n  a week .
One o f  th e  g r e a t  d i f f i c u l t i e s  i n  a s s e s s in g  t h e  e f f e c t iv e n e s s  o f  a  new 
t r e a tm e n t  i s  to  o b ta in  a  s u f f i c i e n t  number of c a s e s .  I n  th e  r e c e n t  t r i a l  of 
th e  a n t i b i o t i c s  i n  whooping cough , th e  d i f f i c u l t y  was overcom e by m aking u se  o f  
e ig h t  h o s p i t a l s  th ro u g h o u t th e  c o u n try . T h is  m ethod, a lth o u g h  s t i l l  uncommon, 
i s  becom ing m ore r e c o g n is e d  a s  a  means of a c cu m u la tin g  a  s u f f i c i e n t  number of 
c a s e s  to  c a r r y  o u t a  s t r i c t l y  c o n t r o l le d  t r i a l .  As one o f  th e  p u rp o se s  o f  th e  
t r i a l  was t o  o b t a in  in fo rm a t io n  as q u ic k ly  as p o s s i b l e , i t  i s  m ost u n f o r tu n a te  
t h a t  two y e a r s  e la p s e d  be tw een  th e  c o m p le tio n  of th e  c l i n i c a l  t r i a l  and th e  
p u b l i c a t i o n  o f  t h e  r e p o r t .
C H A P T E R  6 .
DESCRIPTION OF THE PATIENTS 
ADMITTED TO THE CLINICAL TRIAL
IN  RUCHILL HOSPITAL.
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H istory ob ta ined  from the  ^Parents and G uardians.
S o c ia l  G lass and  Hous in g  Co n d it i o n s * As i t  was c o n s id e re d  t h a t  th e  
s o c ia l  c l a s s  and  h o u s in g  c o n d i t io n s  m igh t w e l l  have an  im p o r ta n t  b e a r in g  on th e  
p ro g re s s  o f  th e  d i s e a s e ,  c a r e f u l  n o te  was k e p t  a s  to  th e s e  f a c t o r s .  Of t h e  9G 
p a t i e n t s  c o n s id e re d  i n  t h e  f i n a l  a n a ly s i s ,  69 .6  p e r  c e n t  came from  th e  s o c ia l  
c la s s  IV and  V. T here  w ere  19 c h i ld r e n  from  i n s t i t u t i o n s ,  two from  g e n e ra l  
c h i l d r e n 's  h o s p i t a l s ,  and 17 from  r e s i d e n t i a l  homes i n  th e  c i t y .  These p a t i e n t s  
a re  shown s e p a r a te l y  and a r e  n o t  a n a ly s e d  by s o c ia l  c l a s s ,  as i s  shown i n  T able 5 .
T a b le 5 .
S o c ia l  C lass  o f  th e  96 P a t i e n t s  
a d m itte d  to  t h e  C l in ic a l  T r i a l .
S o c ia l  C la ss  | Humber 
i
P e r  Cent
I
0
-
I I 0 -
I I I 10 1 0 .6
IV 37 3 8 .4
V 30 3 1 .2
I n s t i t u t i o n a l 19 19 .8
T o ta l 96 10 0
______________ 1
T here  w ere  6 7 .5  p e r  c e n t  o f  p a t i e n t s  who came from  overcrow ded h o u ses  
and 6 2 .4  p e r  c e n t  l i v e d  i n  o n e -  o r tw o -ap a rtm e n t h o u se s , a s  shown i n  T ab le  6 .
This f in d in g  i s  t y p i c a l  among p a t i e n t s  in  Glasgow f e v e r  h o s p i t a l s .
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T able  6 ,
Housi ng Condit i o n s  from  w h ich  P a t ie n ts  w ere a d m itte d .
i fu A e r  o f ( p a t i e n t s Overcrowded !
A p artm en ts  i , r  J Huriib e r
One | 32
P e r  Cent 
33 .3
Number
31
P e r Cent 
32 .3
Two j 28 2 9 .1 2 2 2 3 .2
T h ree  j 12 12 .5 2 2 . 0
1
F our j  5 5 .3 0
l
I n s t i t u t i o n a l  j 19 19 .8 0
T o ta l  j 96 1 0 0 65 6 7 .5
Im m u n iza tio n  S t a t e . Only n in e  (9 .4 /o) p a t i e n t s  had re c e iv e d  im m u n iza tio n  
a g a in s t  whooping cough and  a l l  th e s e  came from  i n s t i t u t i o n s .  I t  was n o te d , 
i n c i d e n t a l l y ,  t h a t  55 (5 7 ^) o f  t h e  96 p a t i e n t s  had n e i t h e r  b e e n  immunized a g a in s t  
d ip h th e r ia  n o r  v a c c in a te d  a g a in s t  sm a llp o x .
P r e v io u s I l l n e s s . I t  was c o n s id e re d  t h a t  p re v io u s  i l l n e s s  and e s p e c i a l l y  
d is e a s e s  of th e  c h e s t  m igh t in f lu e n c e  th e  c o u rs e  o f  whooping cough, and th e  f in d in g s  
a r e  r e c o rd e d  i n  T ab le  7 .
T ab le  7 .
P re v io u s  I l l n e s s  i n  96 7fliooping Cough P a t i e n t s , 
d iv id e d  a c c o r d ing to  Treatm e n t G roups.
I l l n e s s
"j C o n tro l jAureo- 
j Group ! m ycin
j  i i ^ o u i L
Chloram- -i
p h e n ic o l  | T o ta l  |
A no ther I n f e c t i o u s  D ise a se  { 5
G a s t r o e n t e r i t i s  1 3
_C h est D ise a se  (Non.—S ^ e o if ic ^ ^ ___
•t
T
i O ther i 3
Ho I l l n e s s 19
Group | 
13 |
t
------------ _ j
24
5 ! 9 !
4 1 _X1 ___|
3 i 9 !
1 7  1
O
)
1-0
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There was no h i s t o r y  o f p re v io u s  i l l n e s s  i n  59 o f th e  p a t i e n t s .  Tw enty- 
fo u r  p a t i e n t s  had had  a n o th e r  i n f e c t io u s  d i s e a s e  and, i n  a d d i t io n ,  n in e  had 
s u f f e r e d  from  g a s t r o - e n t e r i t i s .  A p re v io u s  h i s t o r y  o f c h e s t  d i s e a s e ,  m a in ly  
b r o n c h i t i s  and  b ronchopneum onia , was re c o rd e d  i n  1 1  p a t i e n t s ,  t h r e e  o f  whom w ere  
i n  t h e  au reo m y cin  g ro u p , f o u r  i n  th e  ch lo ra m p h e n ico l g roup , and fo u r  i n  th e  
c o n tr o l  g ro u p .
H is to r y  of t he O nset o f th e  I l l n e s s . P a re n ts  and g u a rd ia n s  w ere  c a r e ­
f u l l y  q u e s tio n e d  a s  t o  th e  d a te  o f o n s e t  o f th e  i l l n e s s  and to  th e  n a tu r e  o f th e  
f i r s t  s ig n  n o te d .  The d a te  of th e  o n s e t  was ta k e n  as  b e in g  th e  day on w h ich  th e  
c h i ld  s ic k e n e d  and n o t t h e  day o f  o n s e t  of th e  paroxysm al cough . G re a t d i f f i c u l t y  
was e x p e r ie n c e d  i n  o b ta in in g  a c c u r a te  in fo rm a t io n , and t h i s  a p p e a re d  to  have  no 
r e l a t i o n s h i p  t o  th e  i n t e l l i g e n c e  o f  th e  p a r e n t s .  The same d i f f i c u l t y  was n o ted  
when o b ta in in g  in fo r m a t io n  from  t r a i n e d  n u rse s  i n  h o s p i t a l s  and c h i l d r e n ’ s hom es. 
F re q u e n tly  i t  ivas n o te d  t h a t  a p p a re n t ly  l e s s  i n t e l l i g e n t  m o thers  w ere  m ost 
o b s e rv a n t ,  and th e y  c o u ld  o f t e n  a s s o c i a te  th e  c h i l d ’ s i l l n e s s  w ith  some o th e r  
e v e n t.  For exam p le , i t  w as common f o r  a  m other to  say t h a t  th e  c h i ld  became 
i l l  ’fo u r  days a f t e r  th e  New Y e a r’ o r  ’th e  same day  t h a t  M rs. Sm ith d i e d ' .
7/hen su ch  a  s ta te m e n t  was made i t  was o f te n  p o s s ib le  to  f i x  th e  d a te  w ith  g r e a t  
a c c u ra c y .
I n  some c a s e s ,  g e n e ra l  m a la is e ,  a n o re x ia , o r s ig n s  o f  r e s p i r a t o r y  c a t a r r h  
p r io r  to  th e  o n s e t  o f  cough w ere r e p o r te d  by th e  m o th e rs . I n  a f u r t h e r  group a 
d ry  cough was t h e  f i r s t  s ig n ,  and i n  a  few c a se s  t h e  paroxysm al cough was th e  f i r s t  
s ig n  n o te d . The d a te s  o f  o n s e t  o f  s ig n s  p r i o r  to  cough , d ry  cough, and paroxysm al 
cough w ere n o ted  a s  a c c u r a te ly  as  p o s s ib l e .  I n  56 (3 7 .5 /-)  p a t i e n t s ,  a h i s t o r y  o f  
g e n e ra l  m a la is e ,  e t c . ,  was n o ted  p r i o r  to  th e  o n s e t  o f  cough. In  45 (4 6 .9 /-)
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p a t i e n t s ,  t h e  f i r s t  s ig n  was a d ry  cough, and i n  rem a in in g  15 ( 1 5 . 6/0 ) p a t i e n t s  
th e r e  was a p p a r e n t ly  no c a t a r r h a l  s ta g e  a t  a l l ,  a s  i s  shown i n  T ab le  8 .
T ab le  8 .
The F i r s t  S ig n  o f  I l l n e s s  n o te d  by P a re n ts  o r G u ard ian s  
i n  96 YJhooping Cough P a t i e n t s . ~
F i r s t  S ig n
' Numb e r  
o f
P a t i e n t s
P e r  
1 c e n t
G e n e ra l M a la ise ,
.A norexia, C oryza, 
e t c .
36 3 7 .5
Dry Cough 45 4 6 .9
P aroxysm al Cough 15 15 .6
T o ta l 96 100 ) 
' J
D u ra tio n  of th e  C a ta r r h a l  S ta g e . I n  th e  36 p a t i e n t s  who had s ig n s  o f  
i l l n e s s  p r i o r  t o  t h e  o n s e t  o f cough, th e  a v e rag e  d u r a t io n  of t h i s  p e r io d  was 
5 .3  d a y s , t h e r e  b e in g  ex trem es o f  one and 13 d a y s , and th e  mode was f i v e  d a y s .
I n  18 o f  th e s e  p a t i e n t s ,  th e  f i r s t  cough n o ted  was p a ro x y sm al, b u t  i n  th e  re m a in ­
in g  18 , t h e r e  was a v a ry in g  i n t e r v a l  be tw een  th e  o n s e t  o f th e  cough and i t s  
becom ing p a ro x y sm a l. T h is i n t e r v a l  v a r ie d  from  2 to  15 d ay s , w i th  a n  a v e ra g e  
o f  5 .1  days and  a  mode o f s ix  d a y s .
I n  81 o f  th e  96 p a t i e n t s  t h e r e  was a c a t a r r h a l  s ta g e ,  and t h e  i n t e r v a l ,  
i n  d a y s , be tw een  th e  o n s e t  o f  i l l n e s s  and th e  e s ta b lis lim e n t o f  th e  paroxysm al s ta g e  
i s  shown i n  F ig u re  7 . The a v e ra g e  d u r a t io n  of th e  c a ta r r h a l  s ta g e  was 6 .7  d a y s , 
and i t  was a s  s h o r t  a s  one day and a s  long as 21 d a y s , w ith  a  mode of se v en  d a y s .
I n s t i t u t i o n a l  C ases .  In  v iew of t h e s e  c o n f l i c t i n g  f i n d i n g s ,  and obvious 
d i f f i c u l t ; / -  i n  o b ta in in g  an  a c c u r a t e  h i s t o r y ,  i t  was d ec id ed  t o  pay s p e c i a l
F igure  7.
THE DURATION [ In  Days]  OF THE CATARRHAL STAGE 
in  81 W h o o p i n g  C o u g h  p a t i e n t s
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a t t e n t i o n  to  t h e  h i s t o r i e s  o f t h e  19 i n s t i t u t i o n a l  c a s e s .  I t  seemed l i k e l y  t h a t  
e a r l i e r  symptom s, such  as m a la is e ,  a n o re x ia ,  e t c . ,  m igh t have b e e n  n o t ic e d  i n  
i n s t i t u t i o n s .  U pper r e s p i r a t o r y  s ig n s  p r i o r  to  th e  o n s e t  of a d ry  cough was 
n o ted  i n  f i v e  p a t i e n t s ,  and a d ry  cough was th e  f i r s t  s ig n  n o ted  i n  8  o f th e  19 
p a t i e n t s .  I n  th e  rem a in in g  s i x  p a t i e n t s ,  t h e  f i r s t  s ig n  n o ted  was th e  paroxysm al 
cough . I t  w ould  a p p e a r , t h e r e f o r e ,  t h a t  i n  13 (6 8 .4 $ )  o f  th e  19 p a t i e n t s ,  t h e r e  
was a d e te c ta b l e  c a t a r r h a l  s ta g e ,  and t h a t  i n  6  (3 1 .6 $ )  p a t i e n t s ,  th e  c a t a r r h a l  
s ta g e  was a b s e n t .
I n  f i v e  p a t i e n t s  t h e r e  7/e re  up p er r e s p i r a t o r y  symptoms p r io r  to  th e  o n s e t  
o f  cough f o r  a n  a v e ra g e  p e r io d  o f 5 .6  days w ith  a  mode o f s ix  d a y s . In  th e  13 
p a t i e n t s ,  i n  w h ich  t h e r e  was a c a t a r r h a l  s ta g e  p r i o r  to  th e  o n s e t  o f  cough, i t  7/as 
r e p o r te d  t h a t  th e  f i r s t  cough was p a ro x y sm a l. The d u r a t io n  o f th e  c a t a r r h a l  
s ta g e  i n  13 i n s t i t u t i o n a l  c a se s  v a r i e d  from  2 to  21 d ay s , w i th  an  a v e ra g e  o f sev en  
days and  a  mode o f  sev en  d a y s .
T ihooping. F i f t y - s i x  (5 8 .1 $ )  o f  th e  96 p a t i e n t s  were  s a id  to  have whooped
p r i o r  t o  a d m is s io n . L i t t l e  r e l i a n c e  can  b e  p la c e d  on t h i s  f ig u r e  a s  many o f  th e
p a re n ts  seemed u n a b le  to  re c o g n iz e  a  7/hoop.
V o m itin g . I t  was r e p o r te d  t h a t  47 (49$) of p a t i e n t s  had v o m ited  b e fo r e  
a d m is s io n . I t  7/as soon  r e a l i s e d ,  how ever, t h a t  e x p e c to ra t io n  was o f t e n  co n fu se d  
w ith  v o m it in g , and  so  l i t t l e  r e l i a n c e  can  be p la c e d  on t h i s  f i g u r e .
C o n v u ls io n s . Four p a t i e n t s  7/e re  s a id  to  have s u f f e r e d  from  c o n v u ls io n s
b e fo re  a d m is s io n . I n  t h r e e  of th e s e  p a t i e n t s  t h e r e  was o n ly  one a l le g e d  con ­
v u ls io n  i n  each c a s e ,  b u t  no r e l i a b l e  7/ i t n e s s  was p r e s e n t .  The f o u r t h  c h i l d  7/as 
a male c h i l d  aged two y e a r s  who 7/as i n  th e  te n th  day of i l l n e s s  whan he had two 
s h o r t  c o n v u ls io n s  l a s t i n g  a b o u t  f i v e  m in u te s .  The second of  t h e s e  was w i tn e s se d
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by  th e  g e n e ra l  p r a c t i t i o n e r .  The c h i ld  had no c o n v u ls io n  a f t e r  a d m iss io n  to  
h o s p i t a l .
C o n firm a tio n  o f D iagnosi s .
No p a t i e n t  was in c lu d e d  i n  th e  f i n a l  a n a ly s i s  u n le s s  e i t h e r  b a c t e r i o l ­
o g ic a l  c o n f i r m a tio n  had  been  a t t a in e d  o r  a t  l e a s t  two o f th e  fo H a v in g  p rim a ry  
c r i t e r i a  w ere  s a t i s f i e d : -
( a )  bihoop h e a rd  by th e  w ard s i s t e r  o r  m y se lf .
(b )  H is to r y  o f c o n ta c t  w ith  a known ca se  o f whooping cough.
( c )  R a ise d  le u c o c y te  c o u n t w ith  a d e f i n i t e  ly m p h o c y to s is .
B a c t e r io lo g ic a l  c o n f i rm a tio n  a ls o  o b ta in e d  i n  50 (52.1%)  o f  t h e  p a t i e n t s .
H aem ophilus p e r t u s s i s  was i s o l a t e d  from  49 c a s e s ,  and H aem ophilus p a r a p e r tu s s i s  
was i s o l a t e d  from  one c a s e .  Of th e  45 p a t i e n t s  who had n e g a tiv e  b a c t e r i o l o g ic a l  
t e s t s ,  t h e  t h r e e  c r i t e r i a  w ere  s a t i s f i e d  i n  15 p a t i e n t s .  VJhoop was h e a rd  and th e
h a e m a to lo g ic a l  f in d in g s  w ere s i g n i f i c a n t  i n  10 p a t i e n t s .  There was a c o n ta c t  
h i s t o r y  and  s i g n i f i c a n t  h a e m a to lo g ic a l  f in d in g s  i n  s i x  p a t i e n t s .
;e and Sex o f  G ro u p s.
P a t i e n t s  w ere  d iv id e d  by  th e  t r e a tm e n t  r e g i s t e r  i n to  s ix  g ro u p s a c c o rd in g  
to  age and  s e x , and  f u r t h e r  su b d iv id e d  acco rd in g  to  th e  t r e a tm e n t  g iv e n . T h i r ty -  
t h r e e  p a t i e n t s  r e c e iv e d  au reom ycin , 32 re c e iv e d  c h lo ra m p h e n ic o l, and 31 a c te d  
as c o n t r o l s ,  a s  i s  shown i n  T ab le  9 .
E x a c tly  t h e  same number o f m ales a s  fem ales  w ere t r e a t e d  i n  th e  s e r i e s .
I n  th e  au reom ycin  group  17 (5 1 .5 /0  p a t i e n t s  w ere fem a le , and i n  th e  chloram phenicol 
group 17 ( 5 3 .1 /0  p a t i e n t s  w ere  fem a le , and i n  th e  c o n t r o l  group 14 (4 5 .2 g )  p a t i e n t s  
were f e m a le .  G e n e r a l ly  sp e a k in g , th e  groups appeared  com parable  w ith  r e g a r d  to  
sex r a t i o ,  b u t  t h e r e  was a s l i g h t  p reponde rance  i n  t h e  number of males I n  t h e  0-1
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y e a r  a g e -g ro u p . 'alien d iv id e d  in to  age and sex  g ro u p s , th e  numbers a p p e a re d  to  
be to o  s m a ll  t o  a llo w  any c o n c lu s io n s  to  be draw n. I t  d id  n o t ap p e ar from  
p r e l im in a r y  in s p e c t io n  t h a t  sex  p la y e d  any p a r t  i n  th e  c o u rse  of th e  i l l n e s s ,  
and no s e p a r a te  a n a ly s i s  by sex  was made.
I n  th e  0 -1  y e a r  ag e  g ro u p , 16 p a t i e n t s  w ere t r e a t e d  w ith  au reom ycin , 11 
w ith  c h lo ra m p h e n ic o l, and 15 a c te d  as  c o n t r o l s .  I n  th e  1-5  y e a r  a g e -g ro u p , 11 
w ere  t r e a t e d  w ith  au reom ycin , 1 0  w i th  c h lo ra m p h e n ico l, and th e r e  w ere  1 0  c o n tr o l s  
I n  th e  3 -5  y e a r  a g e -g ro u p , s i x  w ere  t r e a t e d  w ith  au reom ycin , se v en  w ith  ch lo ram ­
p h e n ic o l ,  and s i x  a c te d  a s  c o n t r o l s .  A ll th r e e  t re a tm e n t  g roups a r e ,  t h e r e f o r e ,  
com parab le  a s  r e g a rd s  age  d i s t r i b u t i o n .
D u ra tio n  o f I l l n e ss  p r i o r  to  A dm ission to  H o s p i ta l .
I n  a l l  c a s e s ,  t r e a tm e n t  was s t a r t e d  w i th in  24 hours o f a d m iss io n  to  
h o s p i t a l .  As th e  c o u rs e  o f th e  i l l n e s s  l a s t s  f o r  a t  l e a s t  s i x  w eeks, i t  i s  of 
v i t a l  im p o rta n c e  t h a t  t h e  d u r a t io n  of i l l n e s s  p r io r  to  th e  commencement of t r e a t ­
m ent be  t a k e n  in to  a c c o u n t . P a t i e n t s  w ere , t h e r e f o r e ,  d iv id e d  i n to  th r e e  g ro u p s .
( a )  E a r ly  c a se s  w ere  d e f in e d  as th e s e  w ith  symptoms fo r  1-8  days 
b e f o r e  t r e a tm e n t  was commenced.
(b )  I n te r m e d ia te  c a s e s  w ere d e f in e d  a s  th e s e  w ith  symptoms f o r  
9-15  days b e f o r e  t re a tm e n t  was commenced.
( c )  L a te  c a s e s  w ere  d e f in e d  a s  th e s e  w ith  symptoms f o r  16-21 
days b e f o r e  t r e a tm e n t  was commenced.
T here  w ere 27 p a t i e n t s  i n  th e  e a r ly  g roup , n ine  t r e a t e d  by aureom ycin , 
n ine  by c h lo ra m p h e n ic o l, and n in e  a c te d  as c o n t r o l s ,  as  shown i n  Table 10 . 
E o r ty -s c v e n  p a t i e n t s  w ere p la c e d  i n  th e  in te rm e d ia te  g ro u p , and of th e s e  16 w ere 
t r e a te d  by au reom ycin , 17 by c h lo ra m p h e n ico l, and 14 qCzoo as c o n t r o l s . fn e re
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w ere 2 2  p a t i e n t s  i n  th e  l a t e  g ro u p , e ig h t  on aureom ycin , s ix  on c h lo ra m p h e n ic o l, 
and e ig h t  c o n t r o l s .
Of t h e  27 e a r ly  c a s e s ,  17 (6 2 .9 $ )  w ere i n  th e  0-1  y e a r  a g e -g ro u p . T h is 
h ig h  p e rc e n ta g e  was due to  o u tb re a k s  o f  whooping cough i n  r e s i d e n t i a l  homes f o r  
i n f a n t s .
When th e  p a t i e n t s  i n  th e  th r e e  ag e-g ro u p s  w ere d iv id e d  s e p a r a te ly  
a c c o rd in g  to  w h e th e r  th e y  w ere  e a r ly ,  in te r m e d ia te ,  o r l a t e ,  th e  numbers w ere 
g e n e r a l ly  c o m p a ra b le . F o r exam ple, i n  e a r ly  c a se s  aged 0 -1  y e a r ,  t h e r e  w ere 
f i v e  p a t i e n t s  on au reo m y cin , s ix  on c h lo ra m p h e n ico l, and s ix  c o n t r o l s .  I n  i n t e r ­
m e d ia te  c a s e s  aged  1 -3  y e a r s ,  t h e r e  w ere fo u r  on aureom ycin , s ix  on ch lo ra m p h e n ico l 
and s ix  c o n t r o l s .  I n  l a t e  c a se s  aged 3-5 y e a r s ,  t h e r e  w ere two on au reom ycin , 
two on  c h lo ra m p h e n ic o l, and two c o n t r o l s .
Sever i t y  o f  th e  I l l n e s s .‘HTrmmu 1 ~l I I - f  -■ iWHI ■ «■«> || •«
Soon a f t e r  a d m is s io n , i n  each c a se  an e s t im a te  was made as t o  w hether th e  
i l l n e s s  was m ild , m o d era te  o r  s e v e r e .  Cases w ere judged  as  b e in g  m ild  i n  11 
(33$) o f  t h e  au reo m y c in  p a t i e n t s ,  8  (25$) o f  th e  ch lo ram p h en ico l p a t i e n t s ,  and 
10 (32$) o f  th e  c o n t r o l s ,  as  i s  shown i n  Table 11. Cases w ere judged  a s  b e in g  
m odera te  i n  14 (43$) o f  th e  aureom ycin  p a t i e n t s ,  16 (5C$) o f  t h e  c h lo ra m p h e n ico l 
p a t i e n t s ,  an d  13 (42$)  o f  th e  c o n t r o l s .  Cases w ere judged  as b e in g  s e v e re  i n  
8  (24$) o f  t h e  au reo m y cin  p a t i e n t s ,  8  (25$) o f  th e  c h lo ram p h en ico l p a t i e n t s ,  and 
8 (25$) o f  th e  c o n t r o l .  There was a com parable d i s t r i b u t i o n  o f  m ild , m odera te  
and s e v e re  c a s e s  i n  each  tre a tm e n t  g ro u p .
An a t te m p t  was made to  compare th e  s e v e r i ty  of i l l n e s s  w i th  th e  d u r a t i o n  
o f  i l l n e s s  b e f o r e  a d m is s io n  to  h o s p i t a l ,  and th e  f in d in g s  a r e  shown i n  Table  12. 
bo p o s i t i v e  c o r r e l a t i o n  was o b ta in e d .
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E q u a lity  o f  th e  G roups.
I n  a  s t r i c t l y  c o n t r o l le d  c l i n i c a l  t r i a l ,  i t  i s  e s s e n t i a l  t h a t  th e  p a t i e n t s  
who have "been t r e a t e d  a r e  com parable w ith  th e s e  who have n o t been t r e a t e d .  I  
have c o n s id e re d  from  v a r io u s  a s p e c ts  t h e  numbers o f  p a t i e n t s  i n  each  of th e  th r e e  
t r e a tm e n t  g ro u p s , and  th e  re a so n s  fo r  c la im ing  t h a t  th e  t re a tm e n t  g roups a r e  
com parable  a r e  sum m arized below .
r ~ -------------------  ------- ------------
j F a c to r s  
|  c o n c e rn in g  P a t i e n t s AureomycinGroup
Chloram ­
p h e n ic o l
Group
r~ - ...........
1 C o n tro l 
Group
T o ta l  ITumb e r s 33 32 31
Sex -  M ale 16 15 17
Fem ale 17 17 14
.......... ........... ]
Age- Groups -  0 -1  y e a r 16 15 15 !
1-3  y e a rs 1 1 1 0 1 0
3-5  y e a rs 6 7 6
D u ra tio n  o f I l l n e s s  p r i o r  to
Commencement of T reatm en t:
E a r ly  (1 -8  d ay s) 9 9 9  i
I n te r m e d ia te  (9 -15  d ay s) 18 17 14 i
L a te  (1 6 -2 1  d a y s) 8 6 8 I 
...................... )
S e v e r i ty  o f  I l l n e s s :
t
M ild 1 1 8 1 0
Mod e r a te 14 16 13
S ev e re 8 8
8  1
Admis s io n  Re g i s t e r .
D uring  t h e  s ix -m o n th  p e r io d  from  16 th  December, 1950, u n t i l  Ju n e , 1951,
194 p a t i e n t s  w ere  a d m itte d  w ith  th e  d ia g n o s is  of ’whooping cough’ to  w ards 2  and 24 
9-t Ru c h i l l  H o s p i ta l .  D uring t h a t  p e r io d  a f u r th e r  21 whooping cough p a t i e n t s  we r e  
ad m itted  to  o th e r  "wards i n  th e  h o s p i t s l ,  making a •cotal ox 2 lo  p a t i e n o s .  0 i  d ie  
215 p a t i e n t s ,  o n ly  1 0 1  f u l f i l l e d  th e  c r i t e r i a  l a i d  down f o r  ad m iss io n  t o  t h e  t r i a l :
-  68  -
and o f ’d ie  101 , f i v e  had to  be exc lu d ed  a t  a l a t e r  d a te .  I n  fo u r  of th e  
ex c lu d ed  p a t i e n t s ,  t n e  a c c u ra c y  of th e  h i s to r y  o b ta in e d  was d o u b tfu l ,  and i t  
■was c o n s id e re d  p o s s ib le  t h a t  th e  c h i ld r e n  had been i l l  f o r  lo n g e r  th a n  2 1  d a y s . 
The o th e r  c h i ld  who was ex c luded  was d isc o v e re d  r a d io lo g ic a l ly  to  have  a p l e u r a l  
e f f u s io n .  Of t h e  rjem aining 114 p a t i e n t s  no t a d m itte d  to  the  t r i a l ,  37 w ere no t 
s u f f e r in g  from  whooping cough .
The re a s o n s  f o r  e x c lu s io n  o f 77 whooping cough p a t i e n t s  from, th e  t r i a l  
a r e  d e t a i l e d  i n  T ab le  13 .
T able  1 5 .
R eason fo r  E x c lu s io n  of 77 whooping Cough P a t i e n t s  
from  th e  A n t ib io t ic  T r i a l .
L a te  c a se s  ................................ .
C o n cu rren t Bronchopneumonia 
C o n cu rren t w ith  an o th e r
I n f e c t io u s  D isease  ...........
Over f i v e  y e a rs  o f  age .........
T re a te d  w ith  Aureomycin and 
C hloram phenicol b e fo re
A dm ission  ......................... ..
C r i t i c a l l y  i l l  ...........................
O ther c o n d it io n s  .....................
T o ta l
28
23
2
5
5
11
3
77
There w ere  28 l a t e  c a s e s ,  t h a t  i s ,  p a t i e n t s  who had been i l l  f o r  lo n g e r  th a n  21 
days b e f o r e  a d m is s io n  to  h o s p i t a l .  These p a t i e n t s  w ere a d m itte d  m ain ly  
becau se  o f  p e r s i s t e n t  c h e s t  c o m p lic a t io n s . U rgent t re a tm e n t  was re q u ir e d  m  23 
p a t i e n t s  who w ere  s u f f e r in g  from  bronchopneum onia. Two p a t i e n ts  w ere su j.± erlng  
from  a n o th e r  i n f e c t io u s  d is e a s e  as  w e ll  as whooping cough, ana l i v e  were u n s u i t ­
a b le  b e c a u s e  th e y  had. b e e n  g iv e n  one of th e  t r i a l  drugs p r i o r  to  .admission, 
wieven p a t i e n t s ,  who ap p eared  to  be  c r i t i c a l l y  n l ,  •••'ore no., a Qi.i-j.to .o -^lo
b9 —
t r i a l ,  e ig h t  0 1  "chese 1 1  p a t i e n t s  d ie d , one had c o n v u ls io n s  on a d m iss io n  but 
made a good r e c o v e ry ,  one had p rim ary  tu b e r c u lo s i s  and a f t e r  p ro lo n g ed  
sa n a to r iu m  t r e a tm e n t  made a s a t i s f a c t o r y  re c o v e ry , and one was c a c h e c t ic  and 
i n  a  g r o s s ly  n e g le c te d  s t a t e .  Three o th e r  whooping cough p a t i e n t s  w ere 
a d m itte d , and  o f t h e s e ,  one had a c u te  a p p e n d ic i t i s ,  one had tu b e rc u lo u s  m enin­
g i t i s ,  and o n e , who w as s u f f e r in g  from  a head in ju r y ,  was i n  need o f o b s e rv a t io n .  
Only f i v e  p a t i e n t s  w ere  over f i v e  y e a rs  o f ag e , and th e  o ld e s t  was an  1 8 -y e a r -o ld  
s tu d e n t  n u rs e  from  a g e n e ra l  h o s p i t a l .  The e x c lu s io n  from th e  t r i a l ,  o f  p a t i e n t s  
o v e r t h e  ag e  of f i v e  y e a r s ,  t h e r e f o r e ,  seems to  have been  j u s t i f i e d  
The T r i a l  P a t i e n t s .
N in e ty - s ix  u n c o m p lic a ted  v/hooping cough p a t i e n ts  w ere a d m itte d  to  th e  
t r i a l .  I t  was a t te m p te d , f i r s t  o f a l l ,  to  a s c e r t a in  th e  reasons f o r  having  
had th e  p a t i e n t s  a d m itte d  to  h o s p i t a l .  Seven c a te g o r ie s  w ere u se d , as i s  
shown i n  T ab le  14 , and i t  was d isc o v e re d  th a t  on ly  fo u r  p a t i e n t s  d id  no t f a l l  
i n to  a t  l e a s t  one o f t h e s e .
T able 14
P o s s ib le  R eason f o r  Admis s io n  to  H o s p ita l  
o f  96 Thooping Cough P a t i e n t s .
Under one y e a r  of age .................. 46
P a t i e n t s  s e v e re ly  i l l 24
I n s t i t u t i o n a l  c a se s  ....................... 19
Bad Home C ond itions  ....................... 64
C hest C o m p lica tio n  su sp e c te d  . . . 56
S u sp ec ted  C onvulsions .................. 4
A dm itted  as a n o th e r  I n fe c t io u s
4L/1q v d o  « # ♦ * • * • • • • « ♦ •
By f a r  th e  commonest s in g le  f a c t o r  a f f e c t in g  Glasgow p a t i e n t s  m s  th e  home 
c o n d it io n s  w h ich  w ere bad i n  64 in s ta n c e s .-  vfaere overcrowded none com .!.«i
e x is t e d  t h e r e  was am ple j u s t i f i c a t i o n  fo r  ad m iss io n  o f  th e  whooping cough 
p a t i e n t .  I  a ls o  f e e l  t h a t  i t  was j u s t i f i a b l e  to  adm it any whooping cough 
p a t i e n t  u n d e r  th e  age o f one y e a r ,  and th e r e  w ere 46 o f t h e s e .  T w en ty -fou r 
o f  t h e  96 p a t i e n t s  w ere  s e v e r e ly  i l l ,  and 19 more came from  i n s t i t u t i o n s .  I t  
i s  i n t e r e s t i n g  t o  n o te  t h a t  33 o f th e  96 p a t i e n t s  w ere  a d m itte d  w ith  th e  
d ia g n o s is  f whooping cough and  pneum onia’ . Many g e n e ra l  p r a c t i t i o n e r s  a p p e a r  
to  h av e  d i f f i c u l t y  i n  d i f f e r e n t i a t i n g  th e  s ig n s  of b r o n c h i t i s ,  w hich a r e  p r e s e n t  
i n  t h e  e a r l y  s ta g e s  o f th e  i l l n e s s ,  from  th o s e  of t r u e  b ronchopneum onia . Four 
p a t i e n t s  w ere  s u s p e c te d  of h a v in g  c o n v u ls io n s  and a f u r t h e r  fo u r  p a t i e n t s  7/e re  
a d m itte d  a s  a n o th e r  i n f e c t i o u s  d i s e a s e .
When th e s e  se v e n  c r i t e r i a  v/ere c o n s id e re d  i n  r e l a t i o n  to  each p a t i e n t  
i t  was d is c o v e re d  t h a t  25 p a t i e n t s  s a t i s f i e d  one o f th e  c r i t e r i a .  F o r ty - tw o  
p a t i e n t s  s a t i s f i e d  two of th e  c r i t e r i a ,  23 p a t i e n t s  s a t i s f i e d  t h r e e  of th e  
c r i t e r i a ,  and  two p a t i e n t s  s a t i s f i e d  fo u r  o f  th e  c r i t e r i a .
Summary.
A g e n e ra l  d e s c r i p t i o n  o f th e  background of t h e  p a t i e n t s  a d m itte d  to  
t h e  t r i a l  h a s  b e e n  g iv e n , and th e  c r i t e r i a  l a i d  down f o r  a c c e p ta n c e  a r e  d i s ­
c u s s e d .
A b r i e f  d e s c r i p t i o n  of th e  whooping cough c a se s  n o t a d m itte d  to  th e  
t r i a l ,  v d th  re a s o n s  f o r  t h e i r  e x c lu s io n , i s  g iv e n .
R easons a r e  g iv e n  f o r  c o n s id e r in g  th e  tvjo g ro u p s a s  b e in g  c o m p arab le .
C H A P T E R  7.
GENERAL AND CLINICAL OBSERVATIONS 
MADE UPON PATIENTS AND THEIR ILLNESSES
DURING THE INVESTIGATION..
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I n  a d d i t i o n  to  th e  n o te s  made on th e  M edical R esearch  C o u n c il r e c o rd  
c a rd , c a r e f u l  n o te s  o f  t*ie r e s u l t s  o f  d a i l y  c l i n i c a l  ex am in a tio n s  w ere  m ade. 
The v a r io u s  c l i n i c a l  m a n i f e s ta t io n s  o f  th e  d is e a s e  w i l l  now he  d i s c u s s e d .  
T em p era tu re , P u ls e  and R e s p i r a t io n .— LgI T"?..j ■..■ ....  ■*■■» ■■ pw .
Of th e  96 u n c o m p lic a te d  whooping cough p a t i e n t s  a d m itte d  t o  th e  t r i a l  
71 (73 .8 /£ ) o f  c a s e s  w ere  a p y re x ia l  th ro u g h o u t t h e i r  s ta y  i n  h o s p i t a l ,  a s  shown 
i n  T ab le  1 5 .
T able  1 5 .
P y r e x ia  n o te d  i n  th e  96 Yiihooping Cough P a t i e n t s  
a d m itte d  t o  t h e  T r i a l ,  d iv id e d  ac co rd in g  to  T reatm en t G roups.
T reatm en t Group
------------- -— «—
N il
r-
Under
100°F .
1 0 0 ° - 1 0 1 °F . Over 
1 0 1 ° F .
n  —
T o ta l
C o n tro l 25 2 4 0 31
Aureom ycin 2 2 9 1 1 33
C h lo ram p h en ico l 24 5 0 3 32
A ll  P a t i e n t s 71 16 5 4 96
I n  16 p a t i e n t s  th e  te m p e ra tu re  was i n t e r m i t t e n t  d u rin g  th e  f i r s t  two to  
f iv e  days i n  h o s p i t a l  and d id  n o t  exceed 100°F . Over and above t h i s ,  i n  f i v e
p a t i e n t s  th e  t a n p e r a t u r e  exceeded  1 0 0 °F ., b u t  was l e s s  th a n  101°F., b u t  i n  a l l
c a se s  t h e  te m p e ra tu re  had r e tu r n e d  to  norm al w i th in  t h r e e  d a y s . I n  th e  re m a in ­
in g  fo u r  p a t i e n t s ,  te m p e ra tu re s  o v e r  1 0 1  ° F . w ere re c o rd e d , b u t i n  no ca se  d id  i u  
exceed 1 0 2 .6 °F . I n  th r e e  o f th e s e  p a t i e n t s ,  t h i s  p y re x ia  o n ly  l a s t e d  f o r  two
d a y s , and  i n  one p a t i e n t  i t  was p r e s e n t  f o r  th r e e  days and r e tu r n e d  to  norm al on.
th e  s i x t h  day  i n  h o s p i t a l .
P u l s e  and  r e s p i r a t i o n  r a t e s  w ere  not a f f e c t e d  oy t n e  i l l n e s s  and i/ei e
r a i s e d  o n ly  i n  p r o p o r t i o n  to  th e  t e m p e ra tu re .
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G orvza.
A c a t a r r h a l  c o n d i t io n  o f t h e  n aso p h ary n g ea l mucosa was p r e s e n t  i n  
54 ( 5 6 .3/o) p a t i e n t s ,  17 i n  th e  aureom ycin  g roup , 18 i n  th e  c h lo ra m p h e n ico l 
g roup , and 19 i n  th e  c o n t r o l  g ro u p , as i s  shown i n  Table 16.
T able  16 .
C oryza n o te d  i n  th e  96 VJhooping Cough P a t i e n t s  
a d m i t t ed t o  t h e  T r ia l ,  d iv id e d  a c co rd in g  to  T reatm en t G roups.
T re a tm e n t Group
1-1 “ ......... .
Coryza
A bsent
Coryza
P re s e n t
T o ta l
C o n tro l 1 2 19 31
A ureom ycin 16 17 33
C h lo ram p h en ico l i 14 18 32
A ll  P a t i e n t s 42 54 96
The a v e ra g e  d u r a t io n  of t h e  co ry za  was 9 .4  days i n  th e  54 p a t i e n t s  
i n  w hich i t  was p r e s e n t .  f o r  th e  aureom ycin  g roup , th e  a v e rag e  d u r a t io n  was 
1 0 . 2  d a y s , f o r  th e  c h lo ra m p h e n ico l group 8 . 2  d a y s , and f o r  th e  c o n t r o l  g roup 
8 .9  d a y s .  R e fe re n c e  t© Table 1:7, w hich i l l u s t r a t e s  th e  f re q u e n c y  d i s t r i b u ­
t i o n ,  i n d i c a t e s  t h a t  i n  t h e  ch lo ra m p h e n ico l g ro u p , c o ry z a  ten d e d  to  c l e a r  up 
more q u ic k ly  th a n  i n  th e  c o n t r o l  o r  au reom ycin  g ro u p .
T ab le 1 7 .
F req u en cy  D i s t r i b u t i o n  o f th e _ D u ra tio n  ( i n  D ays) o f  Coryza 
d iv id e d  a c c o rd in g  to  T reatm ent Groups
T rea tm en t
Group t n
D u ra tio n  i n  D.9y s
f ' 18 19 Ti ^  ’ 12 j l 3 f l4
I t
1
15 116 j l f ] l 8 y ^ 2 ^ 2 l j 2 2
t > T~ , t < ! t !i 1 r i i i i r  
l l -  l ! 2 i l ! 2 ’a i E!  2 ] 1
- i - | 2 | i ! i ; 3 ; i : - ;  i s  i ;  l ;  i ;  i |  -  ; -  j - :  - !  i !  i
 ^ / f i  *1 ! 1 l  ' f *1 f • — t ~
C o n tro l
A ureom ycin
C h lo ram phen ico l < - ■ ■ j i - .  ~ i ~ ~ ( ~ -
A ll  Groups j - j l j - j o t s  j4j 7 | 4  j3 j 7 j 3 j 3 j 1 \ 1 j 3 j - j 11 1 ; - i  2 j 1 t 1
. . -  1 ?! ? 1 ? ; ? 1 ? ' i i A ' 1 ’ 11t ! C  £2- j SO o  \ C,  j J. j -  , i. , — I ,
J  _L— L —L . .1  - 4 . -  - i-
i |  i ;  -  l  - ;  i  | 1 1 i ;  - 
I I  -
i '  -
. J  l L U
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L i s t l e s s n e s s  and S leep
=* .-g. j - g.“a»ra-g »■« «
L i s t l e s s n e s s  was c l i n i c a l l y  n o t ic e a b le  i n  13 £ a s e s , be ing  p r e s e n t  i n  
e ig h t  s e v e re  and  f i v e  m o d era te  c a s e s .  Two of th e s e  p a t i e n t s  d ie d , and i n  th e  
rem a in in g  1 1 , t h e  a v e ra g e  d u r a t io n  o f  l i s t l e s s n e s s  was s ix  to  e ig h t  d a y s .
Two p a t i e n t s ,  b o th  o f whom w ere s e v e re ly  i l l ,  w ere r e s t l e s s  a t  n ig h t  
t o  such  an  e x te n t  t h a t  s le e p  was d i s tu r b e d .  Both th e s e  c a s e s  a r e  in c lu d e d  
i n  th e  g roup  t h a t  w e re  l i s t l e s s  d u r in g  th e  d a y . A ll th e  rem ain in g  p a t i e n t s  
a p p eared  to  s le e p  w e l l  and had paroxysm al cough o n ly  when d i s tu r b e d .  I  made 
f r e q u e n t  v i s i t s  to  t h e  w ards a t  n ig h t  and was im p ressed  by t h e  f a c t  t h a t  on th e  
w hole t h e  p a t i e n t s ’ s le e p  d id  n o t ap p ear to  b e  undu ly  d i s tu r b e d  by paroxysm al 
c o u g h in g . T h is  was p ro b a b ly  th e  r e s u l t  o f prom pt and s k i l f u l  h a n d lin g  by th e  
n u rs in g  s t a f f .
G a s t r o - i n t e s t i n a l  T r a c t  Di s tu r b a n c e .
T hree m a n i f e s ta t io n s  of u p s e t  o f  th e  g a s t r o - i n t e s t i n a l  t r a c t ,  nam ely, 
v o m itin g , a n o re x ia  and  d ia r r h o e a ,  w ere o b se rv e d . These w i l l  now be d i s c u s s e d .
V om its . Each tim e  a  p a t i e n t  vom ited  a n o te  of th e  i n c id e n t  was r e ­
c o rd e d . A n a ly s is  showed t h a t  17 of th e  96 p a t i e n t s  d id  n o t vom it a t  any t im e , 
and o f  t h e s e ,  s i x  w ere  i n  t h e  au reom ycin  g roup , s ix  w ere i n  th e  c h lo ra m p h e n ic o l 
g ro u p , and f i v e  w ere i n  th e  c o n t r o l  g ro u p . R eg u la r v o m itin g , t h a t  i s ,  v o m itin g  
on a t  l e a s t  one o c c a s io n  i n  f i v e  o u t o f any seven  days o f  o b s e rv a t io n ,  o c c u rre d  
i n  36 p a t i e n t s .  Of th e s e  36 p a t i e n t s ,  16 7/e re  i n  th e  au reom ycin  g roup , 11 i n  
th e  c h lo ra m p h e n ic o l g ro u p , and 9  i n  th e  c o n t r o l  g ro u p . Vihen th e  a v e ra g e  number 
o f  tim e s  each  c h i l d  vom ited  7/as c o n s id e re d  i n  4 -day  p e r io d s ,  i t  was n o ted  t h a t  
du r ing  t h e  t r e a t m e n t  p e r io d  i t  was 3 .9  f o r  th e  aureom ycin  t r e a t e d  p a t i e n t s ,
3 .5  f o r  t h e  c h lo ra m p h e n ic o l  t r e a t e d  p a t i e n t s ,  and 2 .4 - 2 .2  f o r  tn e  c o n t r o l  
p a t i e n t s ,  as i s  shown, i n  T ab le  18.
-  74 -
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D uring  th e  13-16  day p e r io d ,  th e  av e rag e  number of v o m its  was 2 .5  f o r  
th e  au reo m y cin  g ro u p , 2 . 2  f o r  th e  ch lo ra m p h e n ico l g ro u p , and 2 . 9 ./fo r  th e  c o n t r o l s  
I t  w ould  a p p e a r , t h e r e f o r e ,  t h a t  d u r in g  th e  t r e a tm e n t  p e r io d , p a t i e n t s  who were  
r e c e iv in g  a n t i b i o t i c  th e ra p y  vom ited  more f r e q u e n tly  th a n  d id  th e  c o n t r o l s .
When t h e  d u r a t io n  o f  i l l n e s s  p r io r  to  a d m iss io n  to  h o s p i t a l  i s  c o n s id e re d  
i t  would a p p e a r  t h a t  d u r in g  th e  t r e a tm e n t  p e rio d  e a r ly  c a se s  vom ited  l e s s  
f r e q u e n t ly  t h a n  d id  in te r m e d ia te  c a s e s .  For exam ple, on days 5 -8 , i n  th e  
c h lo ra m p h e n ic o l g ro u p , th e  av e ra g e  number of vo m its  was 1 .3  f o r  e a r ly  c a s e s  and 
5 .0  fo r  i n te r m e d ia te  c a s e s y i n  t h e  atireonrycin group, th e  a v e ra g e  was 2 .2  f o r  
e a r ly  c a se s  and 3 .1  f o r  in te r m e d ia te  cases,* and i n  th e  c o n t r o l  g ro u p , th e  
a v e ra g e  was 1 .6  f o r  e a r ly  c a s e s  and 2 .7  f o r  l a t e  c a s e s .  L a te  c a se s  i n  th e  
au reom ycin  g roup  v o m ite d ,o n  a n  a v e ra g e , 8 . 0 - 6 . 6  t im e s  d u r in g  th e  f i r s t  e i g h t  
days o f o b s e r v a t io n ,  w h ile  c o n t r o l  p a t i e n t s  vom ited  3 .4 - 2 . 6  t im es  d u rin g  th e  
same p e r io d .
G e n e ra l ly  s p e a k in g , i t  was found t h a t  th e  number o f t im e s  each c h i ld  
vom ited  was g r e a t e r  i n  t h e  a g e -g ro u p  3-5  y e a r s  th a n  i n  c h i ld r e n  u n d e r 3 y e a r s  
o f  a g e , a s  i s  shown i n  T able  1 9 . This was e s p e c ia l ly  so i n  th e  au reom ycin  
group w h ere , d u r in g  th e  p e r io d  1 -4  d a y s , th e  a v e ra g e  number of vo m its  was 8 .3  
fo r  c h i ld r e n  aged  3 -5  y e a r s ,  3 .8  f o r  c h i ld r e n  aged 1-3  y e a r s ,  and 2 .7  f o r  
c h i ld r e n  aged  0 -1  y e a r .  S im i la r  f ig u r e s  f o r  th e  c o n t r o l  p a t i e n t s  was 4 .7  
f o r  c h i l d r e n  aged  3 -5  y e a r s ,  1 .2  f o r  c h i ld r e n  aged 1-3  y e a r s ,  and 2 .0  f o r  
c h i ld r e n  ag ed  0 -1  y e a r .  This f in d in g  was no t th e  same a s  f o r  p a t i e n t s  i n  
th e  c h lo ra m p h e n ic o l g ro u p .
Loss o f  A p p e t i t e .  A p p e t i t e  t e n d s  to  be poor th ro u g iio u 1; t h e  a i s e a s e . 
S p e c ia l  n o te  was made of p a t i e n t s  i n  whom i t  was e x c e p t io n a l ly  poor o r  aosen.r..
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In  my s e r i e s ,  a p p ro x im a te ly  h a l f  o f th e  p a t i e n t s  i n  th e  au reom ycin  group showed 
lo s s  o f  a p p e t i t e  w hich was a lm o s t com plete  d u r in g  th e  t r e a tm e n t  p e r io d .  For 
exam ple, i n  t h e  5 -8  day p e r io d ,  4 8 .5  p e r  c e n t  o f  th e  p a t i e n t s  r e c e iv in g  a u re o ­
m ycin had  l o s s  o f a p p e t i t e ,  and th e  s im i la r  f ig u r e s  f o r  ch lo ra m p h e n ico l and 
c o n tr o l  g ro u p s w e re  2 8 .1  p e r  c e n t  and 1 6 .1  p e r  c e n t ,  a s  i s  shown i n  T ab le  20 . 
D uring th e  second  week i n  h o s p i t a l ,  th e  a p p e t i t e  r e tu r n e d  to  norm al i n  th e  
p a t i e n t s t r e a t e d  w i th  au reo m y cin . I t  w ould ap p e ar t h a t  aureom ycin  c a u se s  lo s s  
o f  a p p e t i t e .  This f a c t  was n o t in f lu e n c e d  by th e  d u r a t io n  o f th e  i l l n e s s  b e fo re  
t re a tm e n t  was commenced.
T ab le  20.
P a t i e n t s  i n  whom Loss o f  A p p e ti te  was n o ted  i n  each  Four-D ay P e r io d , 
d iv id e d  a c c o rd in g  to  T reatm en t Groups
T reatm en t
i
iC ases j 
O bserved j
l - 4 Days I 5-8 Days 
.1___________
9 - 12 Days Over 
12 Days
ho j ]•! /° No. % J ho .
01 . /° h o . % 53
 
0 
1
L* 
j d/°
C o n tro l 31 j 160 7 22 .9
1
5 16 .1 3 9 .7 1 3 .3
A ureom ycin 33 ; lo o 17 5 1 .8 16 48 .5 7 21 .1 2 6 .1
C hlo ram phen ico l 32 ! 100 12 37 .5 1  9 28.1 3 9 .4 0 0
A ll  P a t i e n t s 96 ! lo o  J 36 3 7 .5 J3 0 31 .2 13
........
13 .5 3 3 .1
Bo?;el Mo v em en ts . L ooseness of s to o ls  ?;as n o ted  i n  e ig h t  p a t i e n t s ,
fo u r i n  t h e  au reo m y cin  g ro u p , t h r e e  i n  th e  c h lo ra m p h e n ico l g ro u p , and two i n  
th e  c o n t r o l  g ro u p . I n  f o u r  of th e s e  p a t i e n t s  th e  d ia r rh o e a  ?;as p r e s e n t  on 
a d m iss io n  and was p ro b a b ly  a n o n - s p e c i f ic  e n t e r i t i s  u n a s s o c ia te d  w ith  whooping 
cough. A f u r t h e r  two p a t i e n t s ,  aged s i x  months and seven m onths, had t r a n s i e n t  
d ia r rh o e a  w h ich  a p p e a re d  to  be r e l a t e d  to  d e n t i t i o n  u p s e t .  I n  th e  rem a in in g  two 
p a t i e n t s  t h e r e  d id  a p p e a r  to  be an  a s s o c i a t i o n  w ith  whooping cough. One ox
-  78 -
th e se  p a t i e n t s ,  aged  two y e a r s ,  was a d m itte d  w ith  th e  d ia g n o s is  " c l i n i c a l  
d y s e n te ry " . P aroxysm al cough became obv ious f i v e  days a f t e r  a d m is s io n  to  
h o s p i t a l .  The d ia r r h o e a  c e a se d  soon a f t e r  th e  paroxysm al cough became e s ta b ­
l i s h e d .  M o d e ra te ly  s e v e re  d ia r rh o e a  o c c u rre d  on th e  15 th  day o f o b s e rv a t io n  
i n  a  c h i l d  who was s e v e r e ly  i l l  w ith  w hooping cough, c o m p lic a ted  w ith  b ro n ch o ­
pneumonia and  a t e l e c t a s i s .  I n  no c a s e  was d ia r rh o e a  due to  a n t i b i o t i c  th e r a p y .  
The P aroxysm al Cough and  Exp e c t o r a t i o n .
The num bers and s e v e r i ty  of th e  paroxysm al coughs i n  each c a s e  w i l l  be 
d is c u s s e d  i n  th e  n e x t  c h a p te r .  A t h i c k  mucus e x p e c to ra t io n  fo llo w in g  th e  cough 
i s  common i n  many w hooping cough p a t i e n t s  and i s  g e n e r a l ly  c o n s id e re d  to  b e  a 
norm al o c c u r re n c e  i n  t h e  i l l n e s s .  C l i n ic a l l y  d e te c ta b le  e x p e c to r a t io n  was n o ted  
i n  5 5 .2  p e r  c e n t  o f th e  96 whooping cough p a t i e n t s ,  6 2 .5  p e r  c e n t  i n  th e  c h lo ram ­
p h e n ic o l g ro u p , 4 5 .5  p e r  c e n t  i n  th e  aureom ycin  g ro u p , and 5 8 .1  p e r  c e n t  i n  th e  
c o n t r o l  g ro u p , as- i s  shown i n  T ab le  21.
T ab le  21 .
P a t i e n t s  i n  whom Mucoid E x p e c to ra tio n  fo llo w in g  Paroxysm al 
Coughing was n o te d  ~(Tn~~i -day  P e r io d s !"  
d iv id e d  a c c o rd in g  to  T reatm en t G-roups.
T rea tm en t
Group
J T o ta l  
{ Cases 
| O bserved
! 1 -4  
Days
5-8
Days
9-12
1 Days
13-16
Days
Over 17 
Days
C o n t r o l .................
H —
| 31 18 17 14 11 9
P e r  c e n t j 100 58 .1 54.8 4 5 .1 3 5 .5 25.8
A ureom ycin . . . . 33 15 15 12 9 7  I
P e r  c e n t ! 100 45 .5 4 5 .5 3 6 .6 27 .3 2 1 .2  |
C h lo ram phen ico l j 32 20 16 12 2 2 * c t
P e r  c e n t I 100
i
62.5 5 0 .0 37 .5 6 .3 6 .3  J
A ll  P a t i e n t s
—t—
| 96 53 48 38 o p 18 j
P e r  c e n t j 100 55 . 2  1I
5 0 .0 39 .5 22. 2 i
18 .8  j
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When th e  amount of e x p e c to r a t io n  i s  c o n s id e re d  i n  each 4 -day  p e r io d  
i t  i s  n o te d  t h a t  th e  e x p e c to r a t io n  le s s e n s  more q u ic k ly  i n  th e  c h lo ra m p h e n ic o l 
p a t i e n t s .  For ex am p le , on  day s 13-16, e x p e c to ra t io n  was p r e s e n t  i n  3 5 .5  p e r  
c e n t o f  c o n t r o l s ,  2 7 .3  p e r  c e n t  o f  aureom ycin  t r e a t e d  p a t i e n t s ,  and  6 .3  p e r  
c e n t o f  p a t i e n t s  t r e a t e d  w ith  c h lo ra m p h e n ic o l. When th e  amount o f  e x p e c to r ­
a t i o n  was com pared w i th  th e  r e c o rd s  o f c l i n i c a l  e x a m in a tio n s , i t  was d is c o v e re d  
th a t ,  i n  many in s ta n c e s  d u rin g  th e  t r e a tm e n t  p e r io d ,  c h lo ra m p h e n ico l p a t i e n t s  
ap p eared  t o  d e v e lo p  a lo o s e r  and more p ro d u c tiv e  cough. T rea tm en t by ch lo ram ­
p h e n ic o l  may have b een  r e s p o n s ib le  f o r  th e  s p e e d ie r  e r a d i c a t io n  o f  e x p e c to ra t io n  
from  th e  b r o n c h ia l  t r e e .
T hree p a t i e n t s  who d e v e lo p e d  a  p u r u le n t  e x p e c to r a t io n  w i l l  be d is c u s s e d  
u n d e r c o m p l ic a t io n s .
W hooping.
The number of tim e s  each  c h i ld  whooped d u rin g  each  paroxysm  was n o te d , 
and i t  was hoped t h a t  i t  m igh t be  p o s s ib le  to  g e t  a n  i n d i c a t i o n  as to  t h e  
s e v e r i ty  o f  th e  p a ro x y sm a l cough from  th e  number o f w hoops. There w ere , how­
e v e r ,  g r e a t  d i f f e r e n c e s  i n  whooping among th e  p a t i e n t s .  For exam ple, one c h i ld  
whooped 527 t im e s  d u r in g  18 paroxysm s i n  a  24-hour p e r io d .  T h is  was an  a v e ra g e  
o f 29 .3  whoops d u rin g  each paroxysm . O ther c h i ld r e n  o n ly  whooped o c c a s io n a l ly ,  
and d id  n o t whoop a t  e v e ry  i n s p i r a t i o n  d u rin g  a paroxysm . Some c h i ld r e n  d id  
n o t whoop a t  a l l  d u r in g  th e  e n t i r e  co u rse  o f  th e  i l l n e s s .
For th e  p u rp o se  o f  a n a ly s in g  th e  f in d in g s  as r e g a rd s  w hooping, I  have 
p lac e d  each c h i l d  in to  one of th e  fo llo w in g  t h r e e  c a t e g o r i e s : -
-  30 -
( a )  A bsen t:-  No whoops o b se rv ed  d u rin g  th e  e n t i r e  21-day 
o b s e rv a t io n  p e r io d .
("b) E s t a b l i s h e d : P a t i e n t s  i n  whom t e n  o r more whoops p e r  day
w ere re c o rd e d  on a t  l e a s t  f i v e  s u c c e s s iv e  days 
o f  o b s e rv a t io n .
( c )  O c c a s io n a l : . P a t i e n t s  i n  whom whoops have been  re c o rd e d  b u t  
w ere i n s u f f i c i e n t  to  s a t i s f y  th e  above c r i t e r i a  
o f  b e in g  e s ta b l i s h e d .
As i s  shown i n  T ab le  22, f o r  a l l  p a t i e n t s ,  whooping was a b s e n t  i n  4 7 .8  
p e r  c e n t  o f  p a t i e n t s ,  o c c a s io n a l  i n  18 .9  p e r  c e n t o f  th e  p a t i e n t s ,  and e s ta b l i s h e d  
i n  3 3 .3  p e r  c e n t ,  o f p a t i e n t s .  There was no a p p re c ia b le  d i f f e r e n c e  i n  th e  
in c id e n c e  be tw een  th e  t r e a tm e n t  g ro u p s .
T ab le  22.
In c id e n c e  o f "whoopin g " i n  96 Tihooping Cough Pat i e n t s ,  
d i v i ded a c c o rd in g  to  T reatm en t Grou p s ,and 
i n d i c a t i n g  -whether W hoop in g 11" was A bsen t, O c c a s io n a l, o r E s ta b l i s h e d .
In c id e n c e
o f
"w hooping"
C o n tro l
Group
A ureo­
m ycin
Group
Chloram ­
p h e n ic o l • 
Group
A ll  P a t i e n t s
— ---------------1-------------
Number { P e r  c e n t
A bsen t 15 16 15 46 | 4 7 .8
O c c a s io n a l 7 7 18 | 18 .9
E s ta b l i s h e d 12 10 10 32 | 33 .3i
T o ta l 31 33 32 96 ! 100i
When th e  in c id e n c e  of whooping was c o n s id e re d  i n  r e l a t i o n  to  th e  ag es  
o f th e  p a t i e n t s ,  i t  was d isc o v e re d  t h a t  age b e a rs  a  d e f i n i t e  r e l a t i o n s h ip  to  
w hooping. For t h e  a g e -g ro u p  0 -1  y e a r ,  whooping was p r e s e n t  i n  28 .3  p e r  c e n t  
o f  p a t i e n t s i f o r  th e  a g e -g ro u p  1-5  y e a r s ,  whooping was p r e s e n t  i n  6 4 .3  p e r  
c e n t o f  p a t i e n t s ; and i n  th e  ag e-g ro u p  3-5 y e a r s ,  whooping was p r e s e n t  i n  39 .5  
p e r c e n t  o f p a t i e n t s ,  a s  i s  shown i n  Table 23. E s ta b l is h e d  whooping was n o ted  
in  63 , 2  p e r  c e n t  of p a t i e n t s  aged  3-5 y e a r s ,  4 5 .0  p e r  c e n t  o.i p a t ie n c s  aged
3 1  -
1-3 y e a r s ,  and  1 3 .1  p e r  c e n t  of p a t i e n t s  aged 0-1 y e a r .  These f ig u r e s  s u g g e s t  
t h a t  o ld e r  p a t i e n t s  te n d  to  whoop more f r e q u e n t ly  th a n  do p a t i e n t s  u n d e r  1 y e a r  
o f a g e .
T ah le  23.
In c id e n c e  w ith  P e r c e n ta g es o f  “w hooping“ i n  96 Chopping Gough P a t i e n t s , 
d i v id e d a c c o rd i ng t o  T rea tm ent Groups and 
i n d i c a t i n g  w h e th e r  "^w hooping>r wa's~A bsent, O cc a s io n a l o r  3 s ta b  l i s h e d .
In c id e n c e
o f  -1 AGE: 0-1  y e a r AGE: 1-3 y e a r s AGE: 3-5  y e a rs-»« T“
“who o p in g 11 Number P e r  c e n t Humber } P e r  c e n t Hunb e r  | P e r c e n t
A bsen t 33 7 1 .7 11 | 3 5 .7 2 j 1 0 .5
O c c a s io n a l 7 1 5 .2 6 J 19 .3 5 ; 26 .3
E s ta b l i s h e d S 1 3 .1 14 \ 4 5 .0 12 | 6 3 .2
_ .-_j . . :
T o ta l 46 100 31 | 100
.............. i --------  - - ----
19 | 100
~i. -  —
C y a n o s is .
C yanosis  was o b se rv e d  i n  n in e  p a t i e n t s ,  seven o f  whom w ere s e v e re ly  i l l  
and two of whom w ere m o d e ra te ly  i l l .  I n  sevon c a s e s ,  c y a n o s is  was p r e s e n t  o n ly  
d u rin g  th e  p a roxysm al cough and was, on th e  w hole , s l i g h t .  One p a t i e n t  dev e lo p ed  
c o n tin u o u s  c y a n o s is  w h ich  became w orse  d u r in g  paroxysm al coughing  and p e r s i s t e d  
fo r  se v e n  days u n t i l  d e a th .  The o th e r  c a se  was one i n  w hich e x te n s iv e  a t e l e c ­
t a s i s  a ro s e  l a t e  i n  th e  i l l n e s s .  The c y a n o s is  i n  t h i s  p a t i e n t  was s l i g h t  and 
became w o rse  d u r in g  th e  paroxysm al cough. I t  l a s t e d  f o r  seven  days and th e  
p a t i e n t  made a  good r e c o v e r y .
O ther S ig n s .
H aem orrhage. H aem orrhagic phenomena a re  d e s c r ib e d  as b e in g  c h a r a c t e r ­
i s t i c  d u r in g  th e  p a ro x y sm al s t a g e .  L ap in  (1913) s t a t e s  t h a t  " s u b c o n ju n c tiv a l  
haem orrhages and e p i s t a x i s  a r e  f r e q u e n t . ' O ther a u t h o r i t i e s ,  who i n d u c e
A i r i s t i e  (1 9 4 3 ) , H a r r ie s  and H itm an (1 9 4 7 ), Jo e  (1347) and Top (1 9 4 7 ), make
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s im i la r  s ta t e m e n ts .  The o n ly  ca se  i n  my s e r i e s  w hich e x h ib i te d  t h i s  phenom­
enon was a  m ale  c h i l d  aged  f o u r  y e a r s  who deve loped  b i l a t e r a l  s u b c o n ju n c t iv a l  
haem orrhage® . I n  a  p e r s o n a l  s e r i e s  o f  300 p a t i e n t s  o b se rv ed  o v e r th e  y e a r s  
1950 to  1952, I  hav e  o n ly  se e n  one o th e r  c a se  of haem orrhage and t h a t  w a s . one 
o f e p i s t a x i s .  I n  my o p in io n , hasm orrhages do n o t o ccu r i n  whooping cough a s  
f r e q u e n t ly  nowadays a s  th e y  d id  i n  th e  p a s t ,  p o s s ib ly  due to  a  le s s e n in g  s e v e r ­
i t y  of t h e  d i s e a s e .
U lc e r a t i o n  o f th e  Fraennm . T his s ig n  r e c e iv e s  prom inence i n  m ost o f  
th e  s ta n d a r d  te x t - b o o k s  o f  i n f e c t io u s  d i s e a s e s ,  In  my o p in io n  i t  i s  uncommon, 
h av ing  Vbeen n o te d  o n ly  once i n  t h e  s e r i e s  d e s c r ib e d  (a  fem ale  c h i ld  aged two 
y e a rs  s i x  m o n th s ) , and t h r e e  t im e s  i n  a p e rs o n a l s e r i e s  o f 300 c a se s  o b se rv e d  
over th e  y e a r s  1 9 5 0 -5 2 .
E xam ina tion  o f t h e C h e s t .
G e n e ra l ly  s p e a k in g , u n c o m p lic a ted  ca se s  of whooping cough r e v e a l  no g ro s s  
a b n o rm a lity  o n  p h y s ic a l  e x a m in a tio n  o f th e  c h e s t .  A d eg re e  of s im p le  b r o n c h i t i s  
may b e  n o te d  i n  th e  e a r ly  s ta g e s  o f th e  d i s e a s e ,  and , i n  th e  l a t e r  s ta g e s ,  
tem porary  a t e l e c t a s i s  may b e  n o te d . Emphysema may be p r e s e n t  b u t  i s  d i f f i c u l t  to  
d e te c t  on  p h y s ic a l  e x a m in a tio n , e s p e c i a l l y  i n  young c h i ld r e n .
The num bers o f  c h i ld r e n  who re v e a le d  no a b n o rm a lity  on p h y s ic a l  exam in­
a t io n  o f  th e  c h e s t  i n  ea ch  4 -d ay  p e r io d  i s  shown i n  T able  24 . As each  s u c c e s s ­
iv e  4 -d ay  p e r io d  p a s se d  few er and few er c h i ld r e n  e x h ib i te d  abnorm al p h y s ic a l  
s ig n s .  I n  th e  c o n t r o l  s e r i e s  64 .5  p e r  c e n t  had some d e g re e  of a b n o rm a lity  a t  
th e  s t a r t  o f  th e  t r i a l  and o n ly  7 .7  p e r  c e n t had some a b n o rm a lity  a f t e r  20 d a y s . 
This re-burn to  n o rm a l i ty  was m arked ly  a c c e le r a te d  i n  t h o s e  c a se s  under  t r e a tm e n t  
vrith ch 1 o ram o lien ico l w here 4 6 .5  o e r  c e n t  showed a b n o rm a li t ie s  of th e  c h e s t  a t
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th e  s t a r t  o f  th e  t i i a l  b a t  o n ly  1 2 .5  p e r  cen t a f t e r  12 d a y s , and o n ly  6 .5  p e r  
c e n t a f t e r  20 d a y s . A ureom ycin seemed to  have no e f f e c t  i n  a c c e l e r a t i n g  th e  
r e tu r n  t o  n o r m a l i t y . The r a t e  a t  w hich ch lo ram p h en ico l cau sed  a r e t u r n  to  
norm al i s  m arked , and th e  d i f f e r e n c e  from  th e  c o n tr o l  s e r i e s  i s  s i g n i f i c a n t .
T ab le  24
lu m b ers  o f  P a t i e n t s  i n  whom Abnormal P h y s ic a l  S igns i n  th e  C hest w ere 
Absent ,  d iv id e d  a c c o rd in g to  T rea t m en t' Groups ( i n  4-Day P e r io d s )~
T rea tm en t Group
C o n tro l
A ureom ycin
- 3 1  P a t i e n t s  
P e r  c e n t
-  33 P a t i e n t s  
P e r  c e n t
1 -4 f I 9-12 13 -IS  jl7~20~J Over
Days j Days J Days Days j Days j 20
Days
11 13
55.5 | 41.9
C h lo ram p h en ico l -  32 P a t i e n t s  
P e r  c e n t
A l l  P a t i e n t s  (9 6 )
P e r  c e n t
14 18
4 2 .1  * 5 4 .2
16 j 19 
51.6 61.6
20 j 23 
60.61 69.7
17
53.5
! 19
42
43.7
59.4
50
5 2 .1
23
61.9
59
61.5
21 28 
6 7 .7  I 92.3
24
7 2 .7
30
25
75.8
3028
87.5 ) 93.71 9 3 .7
70 j 75 { 83
72.9 ! 78.1 86.5
C l in ic a l  A ssessm en t o f  t h e  E f f e c t  o f T reatm en t on th e  C ourse o f  th e  I l l n e s s .
An a t te m p t  ’was made to  a s s e s s  th e  c l i n i c a l  c o n d i t io n  o f th e  p a t i e n t  
a f t e r  s e v e n  d ay s  o f  t r e a tm e n t .  This was based  on th e  ward s i s t e r ’ s and my 
own c l i n i c a l  im p re s s io n  o f th e  c a se  on th e  e ig h th  day o f  o b s e rv a t io n .  As 
none o f u s  knew w hich  c a s e  was i n  th e  c o n t r o l  group and which was r e c e iv in g  
t r e a tm e n t ,  t h e s e  im p re ss io n s  a r e  c o n s id e re d  to  be  o f v a lu e .
The c l i n i c a l  a s se s sm e n t was b ased  on fo u r  c a te g o r ie s  -  no im provem ent or 
w orse th a n  on a d m is s io n , s l i g h t ,  good, o r  d ram a tic  im provem ent.
As i s  shown i n  Table 25, c a se s  u nder t r e a tm e n t  l a r c d  b e t a e r  "n a n  tne 
c o n t r o l  g ro u p ,  w here , f o r  example, 37 .5  p e r  c e n t  of t h e  p a t i e n t s  t r e a o e d  w i th
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ch lo ra m p h e n ico l and  4 5 .4  p e r  c e n t  of th o s e  t r e a t e d  w ith  aureom ycin  had  im proved 
to  a n  e x te n t  ju d g e d  to  be  "good", a s  compared w ith  o n ly  22.6  p e r  c e n t  o f th e  
c o n tr o l  s e r i e s .  Im provem ent ju d g ed  a s  " d ra m a tic ” was o n ly  n o t ic e d  i n  fo u r  
p a t i e n t s ,  o f whom t h r e e  w ere  t r e a t e d  w ith  ch lo ram p h en ico l and one was t r e a t e d  
w ith  au re o m y c in .
R elapsed  C a s e s .
F iv e  p a t i e n t s  t r e a t e d  w ith  ch lo ram p h en ico l r e la p s e d  a f t e r  c e s s a t io n  o f 
th e  t r e a tm e n t .  T h is  w i l l  be  d is c u s s e d  f u l l y  i n  th e  n e x t c h a p te r .
T o ta l R e s id en c e  i n  Hospi t a l .
I t  i s  u re ll  known t h a t  whooping cough p a t i e n t s  r e q u i r e  to  be  h o s p i t a l i z e d  
fo r  a  lo n g e r  p e r io d  th a n  do p a t i e n t s  s u f f e r in g  from  o th e r  common in f e c t io u s  
d i s e a s e s .  Thus, i t  was hoped t h a t  i f  an  e f f e c t i v e  t re a tm e n t  o f th e  d i s e a s e  c o u ld  
be e v o lv ed  i t  w ould r e s u l t  i n  a  s h o r t e r  p e r io d  o f h o s p i t a l i z a t i o n  w ith  a  c o n se ­
quen t s a v in g  o f  h o s p i t a l  beds and d im in u tio n  o f  t h e  alw ays a t te n d a n t  r i s k s  o f 
c ro s s  i n f e c t i o n .  An a n a ly s i s  was made o f  t h e  e f f e c t  o f t re a tm e n t  on th e  le n g th  
o f s ta y  o f w hooping cough p a t i e n t s  i n  h o s p i t a l .
The a v e ra g e  le n g th  o f s ta y  i n  h o s p i t a l  was 4 .7  weeks fo r  c o n t r o l  c a s e s ,
5 .2  weeks f o r  c a s e s  t r e a t e d  w ith  au reom ycin , and 4 .3  weeks f o r  c a se s  t r e a t e d  w ith  
c h lo ra m p h e n ic o l. A f te r  th e  f i f t h  week i n  h o s p i t a l  5 5 .0  p e r  c e n t  o f c o n t r o l  c a s e s ,  
4 1 .6  p e r  c e n t  of c a s e s  t r e a t e d  w ith  au reom ycin , and 7 5 .0  p e r  c e n t  o f c a se s  t r e a t e d  
w ith  c h lo ra m p h e n ic o l had b e e n  d ism iss e d , as i s  shown i n  Table 26. I n  t h i s  
r e s t r i c t e d  s e r i e s  o f p a t i e n t s  s e le c te d  a t  random , th e  av e rag e  le n g th  o f  s ta y  i n  
h o s p i t a l  was l e s s  i n  t h e  c h lo ra m p h e n ico l g roup and g r e a t e r  i n  th e  au reom ycin  g roup  
th a n  i n  th e  c o n t r o l  g ro u p .
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Tab le  26.
F re q uency  D i s t r i b u t i o n  o f  Tot a l  R esidence  i n  H o s p ita l  o f  
96 Whooping Gough P a t i e n t s .
L ength  o f . 
S tay  i n  
H o s p i ta l  
(W eeks)
C o n tro l
Group
Aureom ycin
Group
Chlo ram phen ico l 
Group
A ll P a t i e n t s
Ho. d/° Ho. 7° Ho.
i i
ta
! i j i i Ho. c//°
3 - 11 3 5 .5 12 3 6 .4 12 37 .5 35 36 .5
4 - 6 1 9 .5 5 1 5 .2 12 37 .5 23 23 .8
5 - 4 1 2 .9 4 12.1 1 3 .1 Qsj 9 .5
6 - 4 1 2 .9 3 9 .1 3 9 .4 10 1 0 .6
7 - 3 9 .6 3 9 .1 0 — 6 6 .2
8 - 3 9 .6 1 3 .0 1 3 .1 5 5 .1
Over 9 0 - 4 1 2 .1 2 6 .2 6 6 .2
D eaths 0 - 1 3 .0 1 3 .1 2 2 .1  :
T o ta l 31 
------ -
100
----------------
33 100 32 100 96
_  ._j
ioo !
L.. ]
Summary.
The v a r io u s  c l i n i c a l  m a n if e s ta t io n s  o f th e  d i s e a s e  have b een  g iv e n  and 
d i s c u s s e d .
T em p era tu re , p u l s e ,  and r e s p i r a t i o n  r a t e s  w ere n o t g r e a t ly  a f f e c te d  by 
th e  i l l n e s s .
A c a t a r r h a l  c o n d i t io n  o f t h e  n a s a l  mucosa was p r e s e n t  i n  5 6 .3  p e r  c e n t 
of p a t i e n t s .  T his te n d e d  to  c l e a r  up more q u ic k ly  i n  p a t i e n t s  t r e a t e d  w ith  
ch lo ra m p h e n ico l th a n  i n  c o n t r o l  p a t i e n t s .
V om iting  was a v a r i a b l e  symptom and, d u r in g  the  p e r io d  when t r e a tm e n t  was 
be ing  a d m i n i s t e r e d ,  i t  o c c u r r e d  more f r e q u e n t l y  i n  p a t i e n t s  who were r e c e iv i n g  
a n t i b i o t i c  t h e r a p y  t h a n  i t  d id  i n  th e  c o n t r o l  p a t i e n t s .  G e n e ra l ly  s p e ak in g ,  earl,; 
ca ses  v o m ited  more f r e q u e n t l y  t h a n  d id  l a t e  c a s e s ,  and ch.ilo.ren over  J i r e e  y e a r s  
of age  vom ited  more f r e q u e n t l y  t h a n  d id  th e  younger c h i l d r e n .  au neomycin caused  
lo s s  o f  a p p e t i t e  i n  a p p ro x im a te ly  h a l f  o f  t h e  p a u ie n t s  u r e ^ e d .
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P a t i e n t s  who re c e iv e d  c h lo ram p h en ico l th e ra p y  w ere n o ted  to  have a 
more p ro d u c t iv e  cough and a lo o s e r  e x p e c to ra t io n  of .'mucus th a n  d id  c o n t r o l  
p a t i e n t s  and p a t i e n t s  r e c e iv in g  au reom ycin .
G re a t v a r i a t i o n  was d isc o v e re d  i n  th e  number o f tim es  each  c h i ld  ?/hooped- 
■Whooping was m ore f r e q u e n t ly  p r e s e n t  i n  c h i ld r e n  i n  th e  o ld e r  age  g roups th a n  
i n  c h i l d r e h  u n d e r  one y e a r  o f a g e . T here w ere  4 7 .8  p e r  c e n t  o f p a t i e n t s  who 
d id  n o t whoop a t  a l l *
The a v e ra g e  le n g th  o f s ta y  i n  h o s p i t a l  o f  p a t i e n t s  t r e a t e d  w ith  ch lo ram ­
p h e n ic o l was l e s s  t h a n  t h a t  o f th o s e  i n  th e  c o n tr o l  g ro u p .
C H A P T E R  8 .
EFFECT OF THE AHTIBIOTICS USED 
OH THE PAROXYSMAL COUGH
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The dumber o f P a ro x y sm s.
The a v e ra g e  number o f  paroxysm s p e r  c a se  was c a lc u la te d  s e p a r a te ly  f o r  
each o f  th e  21 d ay s  o f o b s e rv a t io n .  The r e s u l t s  f o r  each day a r e  shown i n  
F ig u re s  8 , 9 , 10 and  11, and  th e  t a b l e s  from  which th e s e  g rap h s  have b e e n  
com piled  a p p e a r  i n  th e  A ppendix .
G e n e ra l ly  s p e a k in g , when a l l  th e  p a t i e n t s  i n  th e  t r i a l  w ere c o n s id e re d , 
th e  a v e ra g e  number of paroxysm s p e r  c a s e  p e r  day was l e s s  i n  th e  au reom ycin  
and c h lo ra m p h e n ic o l g ro u p s  th a n  i n  th e  c o n tr o l  g ro u p . This i s  i l l u s t r a t e d  i n  
F ig u re  8 . On th e  8 th  day o f o b s e rv a t io n , th e  a v e ra g e  d i f f e r e n c e  betw een  th e  
c o n tr o l  g ro u p  and th e  au reom ycin  g roup was 1 .8  paroxysm s, and betw een th e  c o n t r o l  
group and t h e  c h lo ra m p h e n ic o l group was 3 .8  paroxysm s. I t  a p p e a re d , t h e r e f o r e ,  
t h a t  t r e a t e d  p a t i e n t s  f a r e d  l i t t l e  b e t t e r  th a n  th e s e  who a c te d  a s  c o n t r o l s .  
A n a ly s is  by D u ra tio n  o f  I l l n e s s  p r i o r  to  A dm ission to  H o s p i t a l .
The a v e ra g e  number of paroxysm s p e r  c a se  i n  th e  e a r ly ,  in te r m e d ia te ,  
and l a t e  c a s e s  a r e  shown i n  F ig u re s  9 , 10 and 11 r e s p e c t i v e ly .  For th e  e a r ly  
c a ses  t h e  a v e ra g e  number o f  paroxysm s p e r  c a s e  was c o n s i s t e n t ly  l e s s  i n  th e  
aureom ycin  and c h lo ra m p h e n ic o l g ro u p s th a n  i n  th e  c o n tr o l  g ro u p . For exam ple, 
on th e  8 th ,  1 2 th  and 1 6 th  days th e  av e rag e  d if fe re n c e s  be tw een  th e  c o n t r o l  group 
and th e  a u reo m y cin  g roup  w ere 6 .6 ,  5 .2  and 9 .8  paroxysm s r e s p e c t i v e ly .  Betw een 
th e  c o n t r o l  g roup  and th e  c h lo ra m p h e n ico l g roup th e  a v e ra g e  d i f f e r e n c e s  on th e  
same days w ere  1 0 .6 ,  8 .2  and 9 .2  paroxysm s. For th e  in te r m e d ia te  and l a t e  c a se s  
th e r e  was no a p p r e c ia b le  d i f f e r e n c e  i n  th e  a v e ra g e  number c f  paroxysm s oetw een 
t r e a t e d  and c o n t r o l  p a t i e n t s  (F ig u re s  10 and 1 1 j .
I t  would, a p p e a r , th e re fo re ! ,  t h a t  t r e a tm e n t  w ith  ch lo ram phen j.co l and,
aureom ycin  i s  e f f e c t i v e  i n  re d u c in g  th e  number o f paroxysm s on ly  i f  th e  tre a tn ^ r-f-
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i s  s t a r t e d  w i t h in  th e  f i r s t  e ig h t  days of i l l n e s s .  This i s  f u r t h e r  i l l u s t r a t e d  
in  T ab le  27, w here  th e  a v e ra g e  numbers o f  paroxysm s p e r  c a se  p e r  day a r e  shown 
i n  4 -day  p e r i o d s .  The o n ly  c o n s i s t e n t  d i f f e r e n c e  betw een th e  a n t i b i o t i c  t r e a t e d  
cases  and th e  c o n t r o l s  i s  i n  th e  e a r ly  c a s e s .
A f u r t h e r  a n a ly s i s  was th e n  made by c a lc u la t in g  f o r  th e  2nd, 8 th ,  1 4 th  
and 20fch d ay s  o f  o b s e r v a t io n  th e  numbers and p e rc e n ta g e s  o f  c a se s  w ith  0 -9 ,
10.-1S, and 20 o r m ore paroxysm s (T a b le s  28, 29, 30 and 3 1 ) . By t h i s  m ethod a ls o  
th e  d i f f e r e n c e  b e tw een  th e  c o n t r o l  group and th e  a n t i b i o t i c  t r e a t e d  group was g r e a t ­
e r  i n  .the e a r l y  c a s e s .  On th e  14-th day th e  p e rc e n ta g e  o f p a t i e n ts  w ith  0-9 
paroxysm s was 6 6 .7  p e r  c e n t  f o r  ch lo ram p h en ico l t r e a te d  c a s e s , 77 .8  p e r  c e n t  f o r  
aureom ycin  t r e a t e d  c a s e s ,  and  22 .2  p e r  c e n t  fo r  c o n tr o l  c a se s  (T ab le  2 9 ) . How­
e v e r, when th e  in te r m e d ia te  and l a t e  ca se s  w ere c o n s id e re d  th e r e  was no s im i la r  
d i f f e r e n c e .  For exam ple, by th e  14-th day th e  p e rc e n ta g e s  o f  in te rm e d ia te  c a se s  
w ith  more t h a n  n in e  paroxysm s was 4 3 .7  p e r  c e n t f o r  ch lo ram phen ico l t r e a t e d  
c a s e s , 4 3 .8  f o r  au reo m y cin  . t r e a te d  c a s e s ,  and 3 5 .7  fo r  c o n tr o l  c a s e s .
A n a ly s is  by Age. At th e  tim e o f w r i t in g  th e r e  has been l i t t l e  a tte m p t 
to  a s s e s s  t h e  in f lu e n c e  o f ag e  on th e  a n t i b i o t i c  tre a tm e n t of ^vhooping cough.
An a n a ly s i s  by a g e  was made on p a t i e n t s  who w ere e s tim a te d  as b e in g  m o d era te ly  
o r s e v e r e ly  i l l .  T here w ere  32 p a t i e n t s  i n  th e  age-g roup  0-1  y e a r ,  21 p a t i e n t s  
in  th e  a g e -g ro u p  1 -3  y e a r s ,  and 14 p a t i e n t s  i n  th e  age-g roup  3-5 y e a r s .  The 
average  number o f  p a ro x y sm s ' p e r  c a se  p e r  day fo r  th e s e  age-g ro u p s i s  shown in  
F ig u re s  12 , 13 and 1 4 .
R e fe re n c e  to  F ig u re  12 in d ic a te s  t h a t  th e  frequency  oi th e  paroxysm s 
d ec reased  r a p id ly  a f t e r  two to  t h r e e  days i n  th e  p a t i e n t s  aged 0*1 y e a r  t r e a t e d  
w ith  au reom ycin  and c h lo ra m p h e n ic o l. On tn e  8 th  day Oi ooservai.io,^, bhe
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average  d i f f e r e n c e  b e tw een  t r e a t e d  and c o n t r o l  p a t i e n t s  was 5 .8  paroxysm s f o r  
aureom ycin  c a s e s ,  and 8 .6  paroxysm s f o r  c h lo ra m p h e n ico l c a s e s .  This d i f f e r e n c e  
was m a in ta in e d  th ro u g h o u t  t h e  o b s e rv a t io n  p e r io d  and su g g e s te d  t h a t  p a t i e n t s  
under one y e a r  o f ag e  who r e c e iv e d  a n t i b i o t i c  t r e a tm e n t  had c o n s id e ra b ly  few er 
paroxysm s each d ay  th a n  d id  p a t i e n t s  i n  th e  c o n t r o l  g ro u p . No s im i la r  d i f f e r ­
ence i n  th e  f re q u e n c y  o f paroxysm s was n o te d  f o r  p a t i e n t s  aged  1-3 y e a r s  and 
3-5 y e a r s ,  a s  i s  shown i n  F ig u re s  13 and 14 .
The above a n a ly s i s  i n d i c a t e s  t h a t  in f a n t s  resp o n d  more fa v o u ra b ly  to  
a n t i b i o t i c  t r e a tm e n t  th a n  do c h i ld r e n  i n  th e  o ld e r  a g e -g ro u p s . T his f in d in g  
i s  o b v io u s ly  of c o n s id e r a b le  im p o rta n c e  a s  th e  pulm onary c o m p lic a tio n s  o f  
whoopipg cough i n  in fa n c y  o f t e n  rem ain  a s  a perm anen t d i s a b i l i t y ,  a n d , m oreover, 
th e  c a s e  f a t a l i t y  i s  h ig h  u n d e r th e  age o f one y e a r .
A n a ly s is  o f th e  S e v e re  C a se s . Chang e t  a l .  (1950) su g g e s te d  t h a t  
p a t i e n t s  who w ere  s e v e r e ly  i l l  when t re a tm e n t  was commenced b e n e f i te d  more from  
a n t i b i o t i c  th e ra p y  th a n  d id  m o dera te  and m ild  c a s e s .  I t  i s  o b v io u s ly  o f g r e a t  
im p o rtan ce  to  d i s c o v e r  th e  e f f e c t  of th e ra p y  on th e  paroxysm s i n  s e v e re  c a s e s .  
T w en ty -fou r p a t i e n t s  w ere  e s t im a te d  a s  b e in g  s e v e re ly  i l l ,  and , fo r  th e  p u rp o se  
o f t h i s  a n a l y s i s ,  th e y  w ere  d iv id e d  in to  two g roups a c c o rd in g  to  w hether i l l n e s s  
had b e e n  p r e s e n t  1 -1 0  day s o r  11-21 days b e fo re  t re a tm e n t  was commenced. The 
av erag e  number o f paroxysm s p e r  c a se  p e r  day  i n  th e s e  two s e t s  o f  p a t i e n t s  have 
been c a l c u la t e d  and th e  r e s u l t a n t  g rap h s  a r e  shown i n  F ig u re s  15 and 16 .
I n  b o th  c a s e s  t r e a t e d  w i th in  10 days of th e  o n s e t  o f  i l l n e s s  and i n  l a t e r  
c a s e s , th e  d i s t r i b u t i o n  i n  th e  f re q u e n c y  o f paroxysm s was g r e a t e r  th a n  i n  th e  
c o n tro l  p a t i e n t s .  The e a r l i e r  c a s e s  who w ere t r e a t e d  w ith  c h lo ra m p h e n ico l j.a rea  
b e t t e r  t h a n  th e s e  'who w ere t r e a t e d  w ith  au reom ycin . On th e  8 th  day , tn e  a v e ra g e  
d i f f e r e n c e  b e tw e e n  t r e a t e d  and c o n t r o l  p a t i e n t s  was 10 .5  paroxysm s f o r  aureom ycin
A VCJ 939  3S'\AJ if3c/ S/V0AXO9 9 l/c/7/11/
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c a se s , and 1 5 .5  paroxysm s f o r  ehloram ph.en3.c o l  p a t i e n t s .  For th e  l a t e r  c a se s  
on th e  8 th  d a y , t h e  a v e ra g e  d i f f e r e n c e  betw een  t r e a t e d  and c o n t r o l  p a t i e n t s  was 
11 .0  paroxysm s f o r  th e  au reo m y cin  t r e a t e d  c a se s  and 9 .9  paroxysm s f o r  th e  c h l o r ­
am phenico l t r e a t e d  c a s e s .  The m ain  d i f f e r e n c e  betw een  th e  two g rap h s  was t h a t  
th e  a v e ra g e  d i f f e r e n c e  betw een t r e a t e d  and c o n tr o l  p a t i e n t s  was c o n s i s t e n t  
th ro u g h o u t t h e  o b s e r v a t io n  p e r io d  f o r  e a r l i e r  c a s e s ,  and f o r  th e  l a t e r  c a s e s ,  
th e  a v e ra g e  number o f  paroxysm s f o r  t r e a t e d  and c o n t r o l  p a t i e n t s  became com parab le  
abou t t h e  1 4 th  day o f i l l n e s s . This was p ro b a b ly  due to  n a tu r a l  re c o v e ry  i n  th e  
c o n tro l  c a s e s .
D e s p ite  th e  sm a ll number o f p a t i e n t s  u n d e r t e s t ,  t h e r e  was a  s tro n g  
in d ic a t io n  t h a t  au reo m y cin  and  ch lo ra m p h e n ico l a r e  o f v a lu e  i n  re d u c in g  th e  
number o f paroxysm s i n  p a t i e n t s  who a r e  s e v e re ly  i l l .
The S e v e r i ty  o f P a ro x y sm s.
A t t h e  commencement o f  th e  t r i a l  i t  was c o n s id e re d  t h a t  th e  number o f  
paroxysm s w ould n o t n e c e s s a r i ly  g iv e  an  a c c u r a te  i n d i c a t i o n  a s  t o  th e  p ro g re s s  of 
th e  c a s e s .  F or exam ple, s e v e re ly  i l l  p a t i e n t s  m igh t have on an  a v e rag e  a s  few  
as t e n  paroxysm s p e r  day b u t  each  paroxysm  m igh t be p ro lo n g ed  to  such  a n  e x te n t  
t h a t  th e  c h i l d  w ould b e  l e f t  e x h a u s te d . On th e  o th e r  hand , c a se s  were m et w ith  
i n  T/ifoich t h e  paroxysm s w ere o n ly  o f  m odera te  s e v e r i ty  and w ere p r e s e n t  i n  com­
p a r a t iv e ly  g r e a t e r  num bers. T h e re fo re , i t  was a rra n g e d  t h a t  th e  w ard s i s t e r ,  
who d id  n o t kilo?/ w h ich  d rug  was being  g iv e n  to  in d iv id u a l  p a t i e n t s ,  sh o u ld  r e c o rd  
each day d u r in g  th e  o b s e rv a t io n  p e r io d  w h e th e r she c o n s id e re d  th e  paroxysms i n  
each c a s e  to  be  m ild , m o d era te  o r  s e v e re . This in fo rm a tio n  nas been  a n a ly s e d  
in  4 -day  p e r io d s ,  and th e  p e rc e n ta g e  o f  c a se s  i n  each  c a te g o ry  o f s e v e r i ty  o f  
paroxysms a r e  shown f o r  a l l ,  e a r l y ,  in te r m e d ia te ,  and l a t e  c a se s  i n  iab x e  32 .
-  1C6 -
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The g r e a t e r  d i f f e r e n c e s  be tw een  th e  c o n tr o l  group and th e  aureom ycin  
t r e a te d  and c h lo ra m p h e h ic o l t r e a t e d  g roups w ere i n  th e  e a r ly  c a s e s .  F or exam ple, 
th e  p r o p o r t io n  o f  e a r l y  c o n t r o l  c a se s  i n  which th e  paroxysm s w ere d e s c r ib e d  as  
be ing  a b s e n t  o r  m ild  in c r e a s e d  from  1 1 .1  p e r  c e n t  on days 1 -4  to  4 4 .4  p e r  c e n t  
on days 17~20j w h e re a s , i n  th e  t r e a t e d  c a se s  du ring  th e  same p e r io d s ,  th e  p e r ­
ce n ta g e s  in c r e a s e d  from  1 1 .1  to  7 7 .8  f o r  ch lo ram p h en ico l t r e a t e d  c a s e s ,  and 
from 1 6 .7  t o  7 5 .0  f o r  au reom ycin  t r e a t e d  c a s e s .  For p a t i e n t s  w ith  s e v e re  
paroxysm s, th e  p e rc e n ta g e  o f  c o n t r o l  c a s e s  f e l l  from  5 5 .6  to  4 4 .4  i n  days 1 -4  
and day s 9 -12  r e s p e c t i v e ly ;  w hereas i n  th e  same 4 -day  p e r io d s ,  th e  p e rc e n ta g e s  
were 4 4 .4  and 1 1 .1  f o r  au reo m y cin  t r e a t e d  c a c e s .
For th e  M ed ica l R e sea rch  C ouncil t r i a l  as  a  w ho le , i t  a p p e a re d  t h a t ,  
tg ith  th e  e x c e p t io n  o f  l a t e  c a se s , th e  d rugs in f lu e n c e d  th e  s e v e r i ty  o f th e  
paroxysm s to  a  g r e a t e r  e x te n t  th a n  th e y  a f f e c te d  th e  number o f  paroxysm s.
In  my s e r i e s  t h e  number o f  in te r m e d ia te  c a se s  was n o t s u f f i c i e n t l y  la r g e  to  
draw a  d e f i n i t e  c o n c lu s io n , b u t  th e  g e n e ra l  in d ic a t io n  was t h a t  a s im i la r  e f f e c t  
to o k  p l a c e .
Cough I n ie x .  I t  was f e l t  when a s s e s s in g  th e  a v e ra g e  number o f  d a i ly  
paroxysm s, i n s u f f i c i e n t  v a lu e  was g iv e n  to  th e  s e v e r i ty  of th e  paroxysm s. For 
exam ple, a  c h i l d  who was s e v e r e ly  i l l  m ight have v e ry  few paroxysm s each  day 
b u t each  paroxysm  may b e  e x tre m e ly  s e v e re  and le a v e  th e  c h i ld  e x h a u s te d . In  
o rd e r  t o  g iv e  t h e  e f f e c t  o f s e v e r i ty  on th e  number of paroxysm s a w e ig h tin g  
d ev ic e  was o r i g i n a t e d ,  and t h i s  was c a l l e d  th e  ncough in d e x ” . For t h e  p u rp o se  
of t h i s  a n a ly s i s  th e  number of d a i ly  paroxysm s i n  eacn  c a se  was m u l t ip l ie d  oy 
th e  fo llo w in g  a r b i t r a r y  v a lu e s  a c c o rd in g  to  th e  ward s i s t e r s ’ e s t im a te  Ox 
s e v e r i t v : -
S e v e re  -  3 . M oderate  -  2 . M ild -  1 .
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The r e s u l t i n g  f ig u r e  was term ed  th e  "cough in d e x " . The g rap h s  o f 
th e  a v e ra g e  d a i l y  cough in d ic e s  f o r  th e  th r e e  t re a tm e n t  g ro u p s a r e  shown i n  
F ig u re s  17 , 18 , 19 and 20 f o r  a l l  c a s e s ,  and e a r ly ,  in te r m e d ia te  and l a t e  
c a ses  r e s p e c t i v e l y .
F ig u re s  18 and 19 show t h a t  th e  cough in d ic e s  f o r  t r e a t e d  p a t i e n t s  i n  
th e  e a r ly  and in te r m e d ia te  c a s e s  f e l l  d u rin g  th e  f i r s t  e ig h t  days o f  o b s e r v a t io n .  
No c o rre s p o n d in g  f a l l  o c c u rre d  i n  th e  c o n t r o l  p a t i e n t s .  F o r e a r ly  c a s e s ,  on  
th e  8 th  day th e  a v e ra g e  cough in d ic e s  w ere 2 8 .0  f o r  p a t i e n t s  t r e a t e d  w ith  a u re o ­
m ycin, 1 8 .3  f o r  p a t i e n t s  t r e a t e d  w ith  c h lo ra m p h e n ic o l, and 4 4 .2  f o r  th e  c o n t r o l  
p a t i e n t s .  For in te r m e d ia te  c a s e s  on t h e  8 th  day th e  a v e ra g e  cough in d ic e s  w ere 
18.5 f o r  p a t i e n t s  t r e a t e d  w ith  au reom ycin , 2 3 .2  f o r  p a t i e n t s  t r e a t e d  w ith  
c h lo ra m p h e n ic o l, and  3 0 .2  f o r  th e  c o n tr o l  p a t i e n t s .  Using th e  cough in d ex  i t  
d id  n o t  a p p e a r  t h a t  l a t e  c a se s  w ere  in f lu e n c e d  by t r e a tm e n t ,  as  i s  shown i n  
F ig u re  20 .
These f i g u r e s  s u g g e s t  t h a t  u s in g  th e  d e v ic e  o f  th e  cough in d ex  i t  
appeared  t h a t  t h e  a n t i b i o t i c  had a  g r e a t e r  e f f e c t  on th e  in te r m e d ia te  c a se s  
th a n  was shown by t h e  i n i t i a l  a n a ly s i s  o f th e  number o f d a ily 'p a ro x y s m s .
C h lo ram p h en ico l R e la p se  C ases . R e lapse  fo llo w in g  th e  c e s s a t io n  o f  
ch lo ra m p h e n ico l t r e a tm e n t  h a s  b een  d e s c r ib e d  by v a r io u s  a u th o rs  (Payne e t  a l . ,
1949, and H azen e t  a l . ,  1 9 5 1 ) . Of th e  32 ch lo ra m p h e n ico l t r e a t e d  c a s e s  i n  
th i s  s e r i e s ,  f i v e  (15.6% ) p a t i e n t s  r e la p s e d  fo llo w in g  th e  c e s s a t io n  o f  th e r a p y .
Of th e s e  f i v e  p a t i e n t s ,  fo u r  w ere e a r ly  c a se s  and one was an  in te r m e d ia te  c a s e .
A ll w ere u n d e r  To y e a r s  o f  a g e , and th e  r e l a p s e  was d iag n o sed  c l i n i c a l l y  oeiO.ro h ie  
"treatm ent d ru g  was known. The in c id e n t  was c h a r a c te r iz e d  by a r e t u r n  of cne 
r h i n i t i s ,  a n  in c r e a s e  i n  t h e  number an d  s e v e r i ty  o f  paroxysm s o.i. cou^n i i g ,  and
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in  some, l o s s  o f  a p p e t i t e .  C hest s ig n s  o f  b r o n c h i t i s ,  w hich had d isa p p e a re d  
du ring  t h e  t r e a tm e n t  p e r io d ,  r e tu r n e d  and w ere  accom panied by e x p e c to ra t io n  
in  t h r e e  c a s e s .
A l l  p a t i e n t s  r e c e iv e d  c h lo ra m p h e n ico l t r e a tm e n t  f o r  sev en  days and th e  
o n se t o f t h e  r e l a p s e  was on  th e  1 1 th , 9 th ,  1 1 th , 8 th  and 15 th  day o f  o b s e rv a ­
t io n ,  r e s p e c t i v e l y ,  f o r  th e  f i v e  p a t i e n t s .  That i s ,  th e  r e l a p s e  o c c u rre d  w i th ­
in  fo u r  d ay s  o f c e s s a t i o n  o f t r e a tm e n t  i n  fo u r  p a t i e n t s ,  and i n  th e  rem a in in g  
p a t i e n t  th e  r e l a p s e  o c c u rre d  on th e  8 th  day a f t e r  c e s s a t io n  o f  t r e a tm e n t .  The 
number o f  paroxysm s on  each day  has  been  p l o t t e d  s e p a r a te ly  f o r  each o f  th e  f i v e  
p a t i e n t s  i n  F ig u re s  21, 22, 23, 24 and 25 . A ll o f  th e s e  p a t i e n t s  app eared  to  
have im proved c l i n i c a l l y  d u r in g  th e  f i r s t  e ig h t  days of o b s e rv a t io n  ( i . e . ,  when 
c h lo ra m p h e n ico l was b e in g  g iv o n ) ,  and t h i s  was accom panied by a f a l l  i n  th e  
number o f  paroxysm s each  day a f t e r  th e  2nd to  4 th  d ay . ilone of th e s e  p a t i e n t s  
s u f f e r e d  from  c o m p l ic a t io n s ,  and th e  o n s e t  o f  th e  r e l a p s e  i s  c l e a r l y  shown on 
th e  g r a p h s .  C o n tra ry  t o  th e  f in d in g s  o f  Hazen e t  a l .  (1 9 5 1 ), Haem ophilus 
p e r t u s s i s  was n e v e r  i s o l a t e d  from  th e  nasopharynx  d u r in g  a r e l a p s e .
Case N o .l  v/as a d m itte d  on th e  2nd day o f  i l l n e s s  and th e  paroxysm al
cough d id  n o t  become s e v e re  u n t i l  t h e  r e la p s e  o c c u rre d . I n  t h i s  c a se  th e  whoop
was n o t h e a rd  u n t i l  th e  1 4 th  day o f  o b s e rv a t io n .  Cases Nos. 1 and .5 were 
e s tim a te d  a s  b e in g  s e v e r e ly  i l l ;  c a se s  N os. 2 and 3 w ere m o d era te ly  i l l ;  and 
case  No. 4 was c o n s id e re d  to  be m ild . F iv e  t o  t e n  days a f t e r  th e  o n s e t  of th e  
r e l a p s e ,  t h e  p a t i e n t s  g r a d u a l ly  made a good re c o v e ry . No s im i la r  r e l a p s e s  w ere 
noted  i n  au reom ycin  o r  c o n t r o l  c a s e s .
The c a u se  o f  th e  r e l a p s e  i s  u n c e r t a in ,  b u t  i t  may be due to  th e  sevon -day  
tre a tm e n t  w ith  c h lo ra m p h e n ic o l be in g  i n s u f f i c i e n t l y  long  i n  some c a s e s .  I  have
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s in c e  t r e a t e d  a  f u r t h e r  17 whooping cough p a t i e n t s  w ith  ch lo ra m p h e n ico l i n  
th e  same d o se s  f o r  f e n  days and i n  no c a se  d id  r e la p s e  o c c u r . I t  may h e  
t h a t  a  s ta n d a rd  se v en -d a y  t r e a tm e n t  i s  n o t to  he  s t r i c t l y  adhered  t o .
Summary.
■asuar
A n a ly s is  o f th e  e f f e c t  o f  aureom ycin  and c h lo ram p h en ico l on th e  av e ra g e  
number and  s e v e r i t y  o f paroxysm s in d ic a te d  t h a t  from  t h i s  a s p e c t  b o th  d ru g s  
were e q u a l ly  e f f e c t i v e  i n  th e  tre a tm e n t  o f whooping cough.
A ureom ycin and c h lo ra m p h e n ico l w ere e f f e c t i v e  i n  re d u c in g  th e  number 
o f paroxysm s p ro v id e d  t r e a tm e n t  was s t a r t e d  w i th in  th e  f i r s t  e ig h t  days of i l l ­
ness  •
I n f a n t s  u n d e r  one y e a r  of age responded  more, fa v o u ra b ly  t o  t re a tm e n t  
th a n  d id  c h i ld r e n  i n  th e  o ld e r  ag e  g ro u p s .
T here  was a  s t r o n g  i n d i c a t i o n  t h a t  aureom ycin  and c h lo ra m p h e n ico l w ere 
of v a lu e  i n  r e d u c in g  th e  number of paroxysm s i n  s e v e re ly  i l l  p a t i e n t s ,  i r r e s p e c t ­
iv e  o f  th e  d u r a t i o n  o f  th e  symptoms b e fo re  tre a tm e n t  was commenced.
F iv e  p a t i e n t s  who re c e iv e d  t re a tm e n t  w ith  ch lo ra m p h e n ico l r e la p s e d  a f t e r  
c e s s a t io n  o f  th e r a p y
C H A P T E R  9.
01 THE COMPLICATIONS OF WHOOPING- COUGH 
WITH A 10TE 01 THE TOXIC EFFECTS OF
THE A1TIBI0TICS EMPLOYED I I  TREATMENT.
120 -
F o r th e  purpose® o f t h i s  in q u ir y ,  a c o m p lic a tio n  was d e f in e d  a s  any 
i n f e c t i v e  c o n d i t io n  a s s o c ia te d  w ith  whooping cough w hich was c o n s id e re d  to  b e  
sev ere  enough t o  r e q u i r e  im m ediate t re a tm e n t  w ith  su lphonam ides o r  a n t i b i o t i c s .
Of th e  96 u n c o m p lic a te d  c a se s  a d m itte d  to  th e  s e r i e s ,  15 (1 5 .8 ^ )  
su b se q u e n tly  d e v e lo p e d  some c o m p lic a t io n , b u t on ly  one o f th e s e  d ev e lo p ed  a 
c o m p lic a t io n  d u r in g  th e  a c tu a l  t r e a tm e n t  p e r io d .  Two o f th e  15 p a t i e n t s  who 
d ev e lo p ed  c o m p lic a t io n s  d ie d .  Of th e  15 co m p lica ted  c a s e s ,  seven  w ere i n  th e  
aureom ycin  t r e a t e d  g ro u p , s ix  i n  th e  ch lo ram p h en ico l g ro u p , and two i n  th e  
c o n tr o l  g roup  ( s e e  T ab le  3 3 ) .
When a n a ly s e d  by ag e  and se x , no s ig n i f i c a n t  f in d in g  was d is c o v e re d .
On th e  w h o le , c o m p lic a t io n s  a ro s e  l a t e  i n  th e  i l l n e s s .  The a v e ra g e  d u r a t io n  
o f i l l n e s s  p r i o r  t o  th e  o n s e t  of a  c o m p lic a tio n  was 2 6 .7  d a y s . On th e  a v e ra g e , 
c h i ld r e n  had  b e e n  i n  h o s p i t a l  f o r  15 days b e fo re  th e  o n s e t  o f a  c o m p lic a t io n .
The i l l n e s s  was c o n s id e re d  to  be se v e re  i n  t e n  o f th e  15 c a se s  and m odera te  i n  
th e  re m a in in g  f i v e  c a s e s .
The fo l lo w in g  sum m arizes th e  n a tu re  o f th e  c o m p l ic a t io n s : -
( a )  R e s p ira to x y  c o m p lic a tio n s  -  7 p a t i e n t s
(b )  O t i t i s  m edia  -  5 p a t i e n t s
( c )  C achex ia  -  1 p a t i e n t
(d )  C o n v u ls io n s  and  d e a th  -  2 p a t i e n t s
I t  i s  g e n e r a l l y  a c c e p te d  t h a t  a  m ild .d e g re e  o f  a t e l e c t a s i s  i s  norm al 
i n  whooping cough (L e e s , 1 9 5 0 ), a lth o u g h  in m o s t  c a se s  i t  i s  o n ly  d iag n o sed
a f t e r  X -ray  e x a m in a tio n . A t e le c ta s i s  o c c u rre d  i n  31 p a t i e n t s  and i s  x u l ly  
d e s c r ib e d  i n  a n o th e r  c h a p te r .  For th e  pu rpose  of t h i s  c h a p te r  ifc xs no>^  
d isc u s s e d  a s  a c o m p lic a t io n .
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Broncho -pneum onia dev e lo p ed  d u rin g  th e  c o u rse  of th e  i l l n e s s  i n  th r e e  
p a t i e n ts ,  one of whom was t r e a t e d  w ith  aureom ycin , one w ith  c h lo ra m p h e n ic o l, and 
one c o n t r o l .  The o n s e t  o f  th e  broncho-pneum onia was i n  th e  5 th  day o f  o b s e rv a t io n  
in  th e  c o n t r o l  c a s e ,  and on th e  1 0 th  and 1 8 th  days o f  o b s e rv a t io n , r e s p e c t i v e ly ,  i n  
the  au reom ycin  and c h lo ra m p h e n ic o l t r e a t e d  c a s e s .  I n  a l l  th r e e  p a t i e n t s  th e  o n s e t  
was a c u te  and t h e  re s p o n s e  t o  t re a tm e n t  by p e n i c i l l i n  i n  two c a se s  and su lp h a -  
d ia z in e  i n  one c a se  was e x c e l l e n t .  A ll  th r e e  p a t i e n t s  made an e x c e l le n t  r e c o v e ry .
B r o n c h i t i s  w ith  a  p u r u le n t  sputum was n o ted  i n  fo u r  p a t i e n t s ,  t h r e e  who 
were on au reo m y cin  and one who was on c h lo ra m p h e n ic o l. The o n s e t  -was i n s id io u s  
and o c c u rre d  a f t e r  th e  c e s s a t io n  o f t r e a tm e n t  i n  a l l  c a s e s .  Three of th e  p a t i e n t s  
were o v e r  3-y y e a r s  o f ag e  and one p a t i e n t  wqs aged one y e a r .  F re q u e n tly  t h e  f i r s t  
signs n o te d  w ere  lo s s  o f  a p p e t i t e  and a s l i g h t  cough i n  betw een  b o u ts  o f  paroxysm al 
coughing . A m ild  p y r e x ia  was p re s e n t  on o c c a s io n s . P u ru le n t  e x p e c to ra t io n  was 
p re s e n t  and was f r e q u e n t ly  co p io u s  fo llo w in g  paroxysm s. Each p a t i e n t  was g iv e n  
in te n s iv e  p e n i c i l l i n  th e r a p y ,  and i n  two c a se s  th e  c o n d i t io n  r a p id ly  r e s o lv e d .  In  
th e  rem a in in g  two p a t i e n t s  o n ly  s l i g h t  im provem ent was n o te d . One p a t i e n t  
rec e iv e d  a n  a d d i t io n a l  c o u rs e  o f c h lo ram p h en ico l t r e a tm e n t  b u t i t  was d i f f i c u l t  to  
a sse ss  th e  p a r t  p la y e d  by t h i s  i n  th e  u l t im a te  re c o v e ry .
O t i t i s  M ed ia .
O t i t i s  m edia  was n o te d  i n  f iv e  p a t i e n t s ,  o f  whom th re e  w ere u n d er one 
y ear o f  age  and  th e  rem a in in g  two un d er 18 months o f  a g e . I n  no ca se  d id  t h i s  
c o m p lic a tio n  o c c u r  b e fo r e  th e  1 4 th  day of o b s e rv a t io n , an d , t h e r e f o r e ,  d id  noc 
appear to  be r e l a t e d  t o  w h e th er o r no t th e  p a u ie n t  had re c e iv e d  a n c io io fc ic  u r e a t -  
nient. The o n s e t  v/as a c u te  and responded  d r a m a t ic a l ly  to  p e n i c i l l i n  tn e r a p y .  
O torrhoea d id  no t o c c u r  i n  any of th e  p a t i e n t s .  H aem olytic  sc rep o o co c c i  were
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i s o la te d  from  th e  t h r o a t  i n  one c a s e .
Cachexia,
A m ale  c h i l d ,  aged  two m onths, who was i n  th e  8 th  day of i l l n e s s ,  had 
ty p ic a l  s ig n s  o f  e a r l y  whooping cough. He was a d m itte d  to  th e  a n t i b i o t i c  t r i a l  
and re c e iv e d  t r e a tm e n t  w i th  au reom ycin . D uring th e  2nd week i n  h o s p i t a l  th e  
c h i ld ’ s c o n d i t io n  d e t e r i o r a t e d .  He ceased  to  ta k e  h is  fe e d s  and r a p id ly  l o s t  
w eigh t. He was p a l e ,  l e t h a r g i c ,  cyanosed  d u rin g  paroxysm s, and had a m ild  
p y re x ia . R a d io lo g ic a l  e x a m in a tio n  re v e a le d  e x te n s iv e  a t e l e c t a s i s  a t  th e  b a s e  o f  
both lu n g s .  He becam e c h r o n ic a l ly  m arasm ic and had to  be  tu b e - f e d  and n u rsed  i n  
an oxygen t e n t .  D uring th e  fo llo w in g  fo u r  weeks th e  c h i l d ’ s g e n e ra l  c o n d i t io n  
rem ained u n ch an g ed . T h e r e a f te r ,  slow  im provement was n o ted  and he was d isc h a rg e d  
from h o s p i t a l  14 weeks a f t e r  a d m iss io n .
This c a s e  i l l u s t r a t e s  t h e  ex trem e m e ta b o lic  derangem ent t h a t  i s  
o c c a s io n a l ly  a  s e q u e l  to  whooping cough.. S k i l l e d  n u rs in g  i s  th e  o n ly  r e l i a b l e  
t re a tm e n t i n  such  c a s e s .
C onvulsions and  D e a th .
Of t h e  96 p a t i e n t s  a d m itte d  to  th e  t r i a l ,  two deve loped  c o n v u ls io n s  and 
both w ere  f a t a l .
Case l io . l .  A fem a le  c h i l d  aged  one y e a r  m s  a d m itte d  on 17 th  Ja n u a ry , 1951. The 
p a t ie n t  came from  a  good home and th e r e  was no h i s to r y  o f  h e r  hav ing  been  i n  c o n ­
ta c t  w ith  a n o th e r  c a se  of whooping cough. Paroxysm al cough w ith  whoop had  b een  
p re s e n t f o r  13 day s b e fo r e  a d m is s io n . A p p e tite  had b e e n  poor b u t  t h e r e  was no
bi sto  ry  of vom it i  ng •
On a d m is s io n  th e  c h i ld  had p u f fy  eyes and r h i n i t i s .  She m s  l e t h a r g i c  
and e x h au sted  a f t e r  s e v e re  b o u ts  of paroxysm al coughing  w ith  p ro lo n g e d  w nooping .
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There was a  l o t  o f  t e n a c io u s  mucous e x p e c to ra t io n .  The c h i ld  ap p e are d  
f r ig h te n e d  and was s e v e r e ly  i l l .  E xam ina tion  of th e  c h e s t  r e v e a le d  o n ly  
s ig n s  o f m ild  b r o n c h i t i s .  She was a d m itte d  to  th e  a n t i b i o t i c  t r i a l  and 
r e c e iv e d  a 7 -d ay  c o u rse  of t r e a tm e n t  w i th  c h lo ra m p h e n ic o l. R a d io lo g ic a l  
e x a m in a tio n  o f th e  c h e s t  011 a d m iss io n  re v e a le d  a  s m a ll p a tc h  o f  a t e l e c t a s i s  
a t  th e  l e f t  b a s e .
D uring  th e  f i r s t  f iv e  days of o b s e rv a t io n  she rem ained  l i s t l e s s  and 
d i f f i c u l t  to  f e e d .  At no tim e  d id  th e  te m p e ra tu re  exceed  99°F . There w ere 
9-11 paroxysm s i n  e a c h  24-hour p e r io d ,  and d u rin g  each paroxysm  th e  c h i l d  
whooped 30 t im e s  on  a n  a v e ra g e . Some c y a n o s is  was p r e s e n t  d u rin g  th e  
paroxysm s and sh e  was e x h a u ste d  a f te r w a r d s .  She had ex trem e d i f f i c u l t y  i n  
e x p e c to r a t in g  th e  t h i c k  te n a c io u s  m ucus.
On th e  9 th  day o f o b s e rv a t io n  (22nd day of i l l n e s s ) ,  t h e  p a t i e n t  became 
p a le  and c o l l a p s e d .  The r e s p i r a t i o n s  w ere sh a llo w  and th e  p u ls e  a lm o st im p e r­
c e p t i b l e .  G e n e ra l is e d  c o n v u ls io n s  beg an  tw o -an d -a -h & lf  h o u rs  b e fo r e  d e a th .  
T rea tm en t w i th  p h e n o b a rb ito n e  and coram ine m s  u n s u c c e s s fu l .
B lood C o u n ts :
1 8 .1 .5 1  T o ta l  le u c o c y te  co u n t -  8 0 ,0 0 0  p e r  c u b ic  m i l l im e t r e .
D i f f e r e n t i a l  co u n t -
P o ly m o rp h o n u c lea r le u c o c y te s  . . •  42%
Lym phocytes      ..................................57%
M onocytes .......................  1/°
2 3 .1 .5 1  T o ta l  le u c o c y te  co u n t -  62 ,000  p e r  c u b ic  m i l l im e t r e .
D i f f e r e n t i a l  co u n t -
P o ly m o rp h o n u c lea r le u c o c y te s  . . .  29/o
Lym phocytes ..........................................  65%
M onocytes ...............................................  5/°
M yelocy tes ............................................. 1/°
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B a c te r io lo g y : The r e s u l t  o f  p e rn a s a l  sw ats in o c u la te d  on B ordet-G engou
medium was a s  fo llo w s  : -
17#1 .51  -  P u re  g row th  o f H aem ophilus p e r t u s s i s .
1 8 .1 .5 1  -  P u re  grow th  o f  H aem ophilus p e r t u s s i s .
1 9 .1 .5 1  -  P u re  grow th o f  H aem ophilus p e r t u s s i s .
2 4 .1 .5 1  -  Ho g row th .
P e rm is s io n  to  c a r r y  o u t a  po st-m o rtem  e x a m in a tio n  was n o t g r a n te d .
This was a n  e x tre m e ly  s e v e re  c a s e  of whooping cough . At no tim e  d u r in g  
th e  c o u rs e  of th e  i l l n e s s  d id  any im provem ent ta k e  p la c e .  D eath o c c u rre d  w ith  
th e  o n s e t  o f  c o n v u ls io n s .
Case H o .2 . A m ale  c h i l d  aged seven  m onths was a d m itte d  on 19 th  F e b ru a ry , 1951.
The p a t i e n t  came from  a good home w here he had b e e n  i n  c o n ta c t  w ith  a  c a s e  o f 
whooping cough who s ic k e n e d  s ix  weeks p r e v io u s ly .  The c h i l d  had d ev e lo p ed  
c o ry z a  t e n  d ay s  b e fo r e  a d m is s io n  and paroxysm al cough t h r e e  days b e fo re  a d m is s io n . 
T here had  b e e n  o c c a s io n a l  v o m itin g .
On a d m is s io n  th e  c h i ld  ap p e are d  p a le  and  l i s t l e s s .  P aroxysm al cough 
was h e a rd  and  th e  c h i ld  had p r o fu s e  r h i n i t i s .  E x am in a tio n  o f th e  c h e s t  r e v e a l ­
ed s ig n s  o f b r o n c h i t i s .
The c h i l d  was a d m itte d  to  th e  a n t i b i o t i c  t r i a l  and r e c e iv e d  a 7 -day  
c o u rs e  o f  t r e a tm e n t  w i th  au reo m y cin . D uring t h a t  p e r io d  th e  c h i ld  had a p p ro x i ­
m a te ly  12 paroxysm s i n  each  24 -hou r p e r io d .
The paroxysm s w ere o f  m o dera te  s e v e r i ty  and d id  n o t c a u se  much g e n e ra l  
u p s e t .  The te m p e ra tu re  n e v e r  exceeded  99°F . The p a t i e n t  made s a t i s f a c t o r y  
p r o g re s s  a s  a  r e s u l t  o f  t r e a tm e n t .  P h y s ic a l  e x a m in a tio n  o f  th e  c h e s t  on  th e  
8 th  day r e v e a le d  no a b n o rm a li ty .  R h i n i t i s  was p r e s e n t  and th e  c h i ld  was 
fe e d in g  w e l l .
Im provem ent c o n tin u e d  u n t i l  on  th e  1 4 th  day o f  o b s e rv a t io n  (2 6 th  day of
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i l l n s s s )  when he became u n c o n s c io u s . The p u p i ls  w ere sm a ll anri r e a c te d
s lu g g i s h ly  t o  l i g h t .  T here  was l a t e r a l  nystagm us and b i l a t e r a l  i n t e r n a l  
s tr a b is m u s  w h ich  was g r e a t e r  on th e  r i g h t  s id e  th a n  on th e  l e f t .  Deep 
r e f l e x e s  w ere  s lu g g is h  and s u p e r f i c i a l  r e f l e x e s  a b s e n t .  S h o r t  g e n e ra l iz e d  
c o n v u ls io n s  o c c u r r e d . Lumbar p u n c tu re  was pe rfo rm ed  and th e  c e r e b r o - s p in a l  
f l u i d  was n o rm a l. S e d a tio n  w ith  p h e n o b a rb ito n e  was o f no a v a i l .  On t h e  
fo llo 'w in g  day i t  a p p e a re d  t h a t  t h e r e  was s l i g h t  im provem ent b u t  c o n v u ls io n s  
a g a in  o c c u r r e d  and he d ie d  two h o u rs  l a t e r .
B lood Coun t s :
2 0 .2 .5 1  T o ta l  le u c o c y te  co u n t -  104 ,000  p e r  c u b ic  m i l l im e t r e .
B a c te r io lo g y :  The r e s u l t  o f  p e r n a s a l  swabs in o c u la te d  on  B ordet-G engou
. medium was a s  f o l lo w s : -
1 9 .2 .5 1  -  P u re  g row th  o f H aem ophilus p e r t u s s i s .
2 0 .2 .5 1  -  P u re  g row th  o f  H aem ophilus p e r t u s s i s ♦
2 1 .2 .5 1  -  No g ro w th .
2 6 .2 .5 1  -  No g ro w th .
1 .3 .5 1  -  No g ro w th .
X -ray  o f C h e s t:
2 1 .2 .5 1  -  T here i s  a  s l i g h t  d eg ree  o f c o l la p s e  o f  th e  r i g h t  m id d le  lo b e .
2 .3 .5 1  -  No chan g e .
P o s t -Mortem R e p o r t . A p art from  a few haem orrhag ic  s p o ts  s c a t t e r e d  o v e r 
th e  p l e u r a l  s u r f a c e s ,  th e  lu n g s  a p p e a re d  norm al and w e l l - a e r a te d .  No
D i f f e r e n t i a l  c o u n t -
P o ly m o rp h o n u c lea r le u c o c y te s
Lym phocytes . ...................
E o s in o p h ils  .................................
M onocytes .....................................
M yelocy tes  ............................
2 7 .2 .5 1  T o ta l  le u c o c y te  c o u n t -  8 4 ,0 0 0  p e r  c u b ic  m i l l im e t r e .  
D i f f e r e n t i a l  c o u r t  -
P o ly m o rp h o n u c lea r le u c o c y te s  . . .  2Ofo
Lym phocytes
M onocytes
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a b n o rm a li ty  was d e te c te d  i n  th e  h e a r t ,  p e r ic a rd iu m , g a s t r o - i n t e s t i n a l  t r a c t ,  
o r  s p le e n .  A p art from  c lo u d y  s w e l l in g , th e  l i v e r  was n o rm a l. T here was no 
a b n o rm a li ty  o f t h e  g e n i to - u r in a r y  t r a c t  o r th e  e n d o c rin e  g la n d s .
The m&E&nges o f ‘the  b r a i n  were n o rm a l. On s e c t io n  o f th e  b r a i n  t h e r e  
was i n te n s e  c o n g e s t io n  o f th e  g rey  m a t te r  i n  th e  a n t e r i o r  p a r t  o f  th e  l e f t  
f r o n t a l  lo b e  and p o s t e r io r  p a r t  o f  b o th  o c c i p i t a l  lo b e s .  E lsew here i n  th e  
h e m isp h e re s  th e  g re y  m a t te r  a p p e a re d  no rm al.
The w h ite  m a tte r , even i n  th e  a f f e c te d  a r e a s ,  showed no naked eye 
c h a n g e s . The c e re b e llu m , pons and m ed u lla  w ere n o rm al, and t h e r e  was no 
e v id e n c e  o f  c e r e b r a l  h aem o rrh ag es .
H is to lo g y  o f  th e  B r a in : The h a e m a to z y lin  and e o s in  s e c t io n s  o f t h e
a f f e c t e d  p a r t  o f  th e  b r a i n  showed a m odera te  d e g re e  o f d i f f u s e  s o f te n in g  w ith  
an  in c r e a s e  o f  th e  le u c o c y te s .  T here  was m arked c o n g e s t io n  o f th e  v e s s e l s ,  
and a  num ber showed f ib r in o u s  p lu g s  w ith  num erous polym orphs and le u c o c y te s  
and a l s o  an  a tte m p t a t  e a r ly  p e r iv a s c y la r  c u f f in g .  Osmic a c id  s e c t io n s  
showed no d e g e n e r a t io n .
T h is  was a  s e v e re  c a se  o f  whooping cough w hich a p p e a re d  to  be making 
good p r o g re s s  when c o n v u ls io n s  d ev e lo p ed  w h ich  caused  d e a th .  The h i s t o l o g i c a l  
r e p o r t  showed c o n g e s t io n  o f th e  c e r e b r a l  v e s s e l s  w ith  m inu te  haem orrhages and 
s u g g e s te d  e a r ly  e n c e p h a l i t i c  c h a n g e s .
D is c u s s io n .
I n  t h e  s e r i e s  u n d e r c o n s id e r a t io n ,  15 .8  p e r  c e n t o f  96 whooping cough 
p a t i e n t s  d e v e lo p e d  c o m p lic a t io n s  a f t e r  a d m is s io n . The c o m p lic a tio n s  te n d e d  to  
o c c u r  l a t e  i n  th e  i l l n e s s .  T rea tm en t w ith  au reom ycin  and c h lo ra m p h e n ico l d id  
n o t ap p ear t o  re d u c e  th e  in c id e n c e  o f  c o m p lic a tio n s  a s  t h e r e  w ere  few er c a s e s
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in  t h e  c o n t r o l  g roup th a n  i n  th e  t r e a t e d  groups*  I n  none o f th e  p a t i e n t s  who 
re c e iv e d  a n  a n t i b i o t i c  d id  a  c o m p lic a t io n  o ccu r d u rin g  th e  p e r io d  when t r e a tm e n t  
was b e in g  g iv e n .
B roncho-pneum onia d ev e lo p ed  i n  th r e e  p a t i e n t s  b u t  a l l  re sp o n d ed  w e l l  to  
t r e a tm e n t .  A ty p e  o f p e r s i s t e n t  b r o n c h i t i s  w ith  a p u r u le n t  sputum  h as  b een  
d e s c r ib e d  and t h i s  p ro v ed  more d i f f i c u l t  to  t r e a t  th a n  a c u te  b roncho -pneum on ia . 
O t i t i s  m edia was p r e s e n t  i n  f i v e  c a s e s ,  and i t  i s  p ro b a b le  t h a t  t h i s  was due to  
c ro s s  i n f e c t i o n  w ith  H aem oly tic  s t r e p to c o c c i .  Sm ith (1927) i s o l a t e d  Haemoph i l u s  
p e r t u s s i s  from  th e  d is c h a r g e  i n  one c a se  o f  o t i t i s  m ed ia . I n f e c t i o n  o f t h i s  
ty p e  m ust b e  e x tre m e ly  r a r e  and would b e  e x p e c te d  to  o ccu r e a r ly  i n  th e  i l l n e s s .  
O t i t i s  m edia  p r e s e n t  o n ly  i n  t h e  younger p a t i e n t s :  w h e re as , b r o n c h i t i s  seemed
to  b e  t h e  c o m p lic a t io n  o f  th e  o ld e r  a g e -g ro u p s .
Marasmus m s  a s e q u e l i n  one i n f a n t .  This c o m p lic a t io n  was e x trem e ly  
r e f r a c t o r y  and  p o in te d  to  th e  need f o r  w a tc h fu l  and s k i l l e d  n u rs in g  o f whooping 
cough p a t i e n t s .
The two d e a th s  w ere v e ry  d i s t r e s s i n g .  Both p a t i e n t s  r e c e iv e d  a f u l l  
c o u rs e  o f  a n t i b i o t i c  th e ra p y  b u t  d e s p i t e  t h i s  a  f a t a l  outcome was n o t p r e v e n te d . 
Case i J o . l  showed no im provem ent a t  a l l  d u r in g  h e r  s ta y  i n  h o s p i t a l .  On th e  
o th e r  h an d , Case N o .2 a p p e a re d  to  be  m aking s a t i s f a c t o r y  p ro g re s s  b e fo re  th e  
o n s e t  o f  c o n v u ls io n s .
Toxic E f f e c t s of  th e  A n tib i o t i c s  em ployed.
The to x i c  e f f e c t s  w hich w ere o b se rv e d  as  th e  r e s u l t  o f t r e a tm e n t  w ere
as f o l l o w s : -
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Aureom ycin Chlo ram phen ico l C o n tro l
Group Group Group
V om iting  . . . . ....  7 3 0
A n o re x ia  ..........• • • •  2 . 3  0
D ia rrh o e a  ................. 0 0 0
R ashes ........................ 0 0 0
B lood D y s c r a s i a . . . .  0 0 0
T oxic e f f e c t s  w ere  n o t a  p ro b lem . I n  no c a se  w ere th e y  s e r io u s ,
and i n  no c a s e  d id  t r e a tm e n t  have to  b e  s to p p e d  a s  a  r e s u l t .
V o m itin g . W hile  t h e r e  was o c c a s io n a l  v o m itin g  fo llo w in g  a s in g le  dose
o f  th e  t r i a l  d ru g , v o m itin g  was o n ly  c o n s id e re d  as a t o x ic  e f f e c t  i f  i t  r e c u r re d
a f t e r  r e p e a te d  d o s e s .  F re q u e n tly , th e  a d m in is t r a t io n  o f  th e  drug  cau sed  
paro x y sm al co ugh ing  fo llo w e d  by v o m itin g . I n  such  c a se s  a  second d o se  was 
u s u a l ly  r e t a i n e d .  Ten p a t i e n t s  w ere re c o rd e d  a s  hav ing  vom ited  fo llo w in g  th e  
second  d o se  o f  th e  d ru g . When a n a ly s e d  by a g e , v o m itin g  seemed to  b e  more 
p r e v a le n t  i n  t h e  o ld e r  age g ro u p . Aureom ycin cau sed  v o m itin g  more f r e q u e n t ly  
th a n  d id  c h lo ra m p h e n ic o l.
A n o re x ia . D i f f i c u l t y  w ith  fe e d in g  was n o ted  o n ly  i n  i n f a n t s .  F re q u e n t­
ly  th e  f e e d  fo llo w in g  th e  a d m in i s t r a t io n  of t h e  d rug  was n o t ta k e n ;  w hereas th e
fe e d s  i n  b e tw e e n  th e  d o se s  w ere ta k e n  re a s o n a b ly  w e l l .  I n ’ a l l  c a s e s  t h e  a p p e t i t e  
r e tu r n e d  to  norm al a f t e r  c e s s a t io n  o f th e  t r e a tm e n t .
D ia r r h o e a . I n  no c a s e  d id  d ia r r h o e a  o c c u r a s  th e  r e s u l t  o f  a n t i b i o t i c
th e r a p y .
R a s h e s . C lo se  o b s e rv a t io n  f a i l e d  t o  r e v e a l  any d rug  r a s h e s  i n  th e  
c a s e s  t r e a t e d  by a n t i b i o t i c s .
Blood D y s c r a s ia . At th e  tim e  when t h i s  t r i a l  was b e in g  u n d e r ta k e n ,
G i l l  (1 9 5 0 ) , R ich  e t  a l . (1 S 5 0 ), and V o lin i  e t  a l .  (1850) had  drawn a t t e n t i o n  
to  th e  p o s s i b i l i t y  o f  h a e m o lc g ic a l c o m p lic a t io n s  o f  c h lo ra m p h e n ico l t r e a tm e n t .
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S e r i a l  b lo o d  e x a m in a tio n s  w ere c a r r i e d  o u t on a l l  p a t i e n t s  a d m itte d  to  th e  
t r i a l .  No e v id e n c e  o f b lo o d  changes w hich co u ld  be  a t t r i b u t e d  to  t h e  a n t i ­
b i o t i c s  w ere  d i s c o v e r e d .
The o n ly  t o x i c  e f f e c t s  e n c o u n te re d  w ere v o m itin g  and a n o re x ia ,  and th e s e  
w ere n o t d i f f i c u l t  to  overcom e. V om iting tended  to  o c c u r  i n  th e  o ld e r  c h i ld r e n  
and a n o re x ia  was c o n f in e d  to  i n f a n t s ,  b u t  u n d e r s k i l l e d  n u rs in g  th e y  d id  n o t 
i n t e r f e r e  w i th  t h e  c o n d u c t o f  th e  t r i a l .
BACTERIOLOGICAL EXAMINATION 
OF THE PATIENTS UNDER TREATMENT.
-  1 3 1  -
Each p a t i e n t  a d m itte d  to  th e  a n t i b i o t i c  t r i a l  was s u b je c te d  to  b a c t e r i o l ­
o g i c a l  e x a m in a tio n  on f i v e  o c c a s io n s ,n a m e ly , -the 1 s t ,  2nd, 3 rd , 8 th  and 1 1 th  
days o f  o b s e r v a t io n .  The method employed vjas th e  p e r n a s a l  swab, w hich h as  been  
d e s c r ib e d  i n  a  p re v io u s  c h a p te r .  Im m edia te ly  a f t e r  b e in g  ta k e n  th e  swabs were 
in o c u la te d  on  t o  B ordet-G engou medium i n  P e t r i  d i s h e s .  The p l a t e s  w ere p la c e d  
i n  s t e r i l e  t i n s  and in c u b a te d  a t  37°C. f o r  72 h o u rs  b e f o r e  th e  s u r f a c e  o f  th e  
medium was c a r e f u l l y  exam ined f o r  c o lo n ie s  o f  H aem ophilus p e r t u s s i s . T h ere ­
a f t e r ,  w ith  d a i l y  e x a m in a tio n s , in c u b a t io n  m s  c o n tin u e d  f o r  a  f u r t h e r  72 h o u rs  
o r  u n t i l  th e  o rg an ism  was i s o l a t e d .  . S u s p ic io u s  c o lo n ie s  'were rem oved from  th e  
medium by  a s t r a i g h t  p la t in u m  w ire  and i d e n t i f i e d  m o rp h o lo g ic a lly  and by s l i d e  
a g g l u t i n a t i o n .
D uring  th e  e n t i r e  t r i a l ,  I  p e r s o n a l ly  c a r r ie d  o u t a l l  t h e  b a c t e r i o l ­
o g ic a l  e x a m in a t io n s . For t h e  p u rp o se  o f  th e  t r i a l ,  a  p o s i t i v e  swab was d e f in e d  
a s  one from  which H aem ophilus p e r t u s s i s  o r  H aem ophilus p a r a p e r tu s s i s  was 
i s o l a t e d .  P a t i e n t s  w ere r e f e r r e d  to  as b e in g  ns w a b -p o s i t iv e u i f  one o f th e s e  
o rgan ism s was i s o l a t e d .
The Ove r a l l  R e s u l t s .
Of a l l  96 p a t i e n t s ,  50 (52*3$) v/ere swab - p o s i t i v e  on a t  l e a s t  one 
o c c a s io n , a s  i s  shown i n  T ab le  34 . From th e s e  50 p a t i e n t s  Haemop h i lu s  
p e r t u s s i s  was i s o l a t e d  i n  49 c a s e s  and H aem ophilus p a ra p e r t u s s i s  i n  one c a s e .
IThen th e  r e s u l t s  w ere  a n a ly s e d  a c c o rd in g  to  d u r a t io n  o f  i l l n e s s  p r i o r  to  
a d m is s io n , i t  was d is c o v e re d  t h a t  p o s i t i v e  swabs w ere  p r e s e n t  i n  77 .8  p e r  c e n t 
o f  e a r l y  c a s e s ,  4-6.9 p e r  c e n t  o f in te r m e d ia te  c a s e s ,  and 3 1 .8  p e r  c e n t  o f  l a t e  
c a s e s .  I t  i s  a p p a re n t ,  t h e r e f o r e ,  t h a t  t h e  e a r l i e r  th e  p a t i e n t  i s  examined 
b a c t e r i o l o g i c a l l y  th e  g r e a t e r  Is  th e  chance o f i s o l a t i n g  th e  c a u s a l  o rg an ism .
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T able  34 .
B a c t e r io l o g i c a l  R esu lt s -  The Numbers wi t h  P e re e n ta g e s  o f F a t i e n t s  
w i th  P o s i t i v e  Swabs, d iv id e d  a c c o rd ! n g t o  D u r a t ion  o f  I l l n e s s 
p r io r  t o  Adm is s io n  to  H o s p i ta l .
- ------------ 1
D u ra tio n  of I l l n e s s  i 
p r i o r  to  j 
A dm ission  !
Dumber
o f
P a t i e n t s
i Dumber 
! P o s i t i v e
P e r c e n t ­
age
P o s i t i v e
............ jI
E a r ly  Cases < 27 21
_
77 .8
I n te r m e d ia te  Cases , 47 22 4 6 .9
L a te  Cases ' 22 7 3 1 .8
A ll  Cases j 96 50 5 2 .1
Over t h e  f i v e  e x a m in a tio n s , p o s i t i v e  swabs w ere  o b ta in e d  i n  4 1 .9  p e r  
c e n t  o f  c o n t r o l  c a s e s ,  SO.S p e r  c e n t o f  c a se s  t r e a t e d  w ith  au reom ycin , and 5 3 .1  
p e r  c e n t  o f  c a s e s  t r e a t e d  w ith  c h lo ra m p h e n ic o l, as i s  shown i n  T ab le  35 . T his 
a p p a re n t  anom aly was due to  random s e l e c t i o n  o f c a se s  i n  a r e s t r i c t e d  s e r i e s .
T able 3 5 .
B a c t e r io l o g i c a l  R e s u lts  -  The lum bers w i th  P e rc e n ta g e s  o f P a t i e n t s  
w i th  P o s i t i v e  Swabs, d iv id e d  a c c o rd ing  to  T reatm en t G ro u p s .
T rea tm en t Groups
. Runi) e r  
; o f 
j P a t i e n t s
Dumber
P o s i t iv e
P e r c e n t ­
age
P o s i t iv e
i 't 1 ■'n 1 ■ 1 ■ ■i
| C o n tro l Group j 31 13 4 1 .9
j A ureom ycin Group ] 33 20 6 0 .6
C hlo ram phen ico l Group 1 32 17 53 .1
A ll P a t i e n t s j 96 50 5 2 .1
Of 50 b a c t e r i o l o g i c a l l y  co n firm ed  c a s e s ,  o n ly  s ix  p a t i e n t s  had one 
p o s i t i v e  swab on  f i v e  e x a m in a tio n s , 32 p a t i e n t s  w ere s w a b -p o s i t iv e  on two 
o c c a s io n s ,  and 12 p a t i e n t s  we r e  s w a b -p o s i t iv e  on th r e e  o r  more o c c a s io n s , a s  
i s  shown i n  T ab le  36 .
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T ab le  36.
The Humber o f P o s i t i ve Swabs o b ta in e d  i n  each  o f 50 
B a c t e r io l o g i c a l ly  Confirm ed Tiho oping -Cough P a t ie n ts *
T reatm en t Groups
C o n tro l  .Group 
j A ureom ycin Group 
C h lo ram phen ico l Group
T o ta l
bTm~ o i i  T hree o r
^  f r 133 K ore Swabs P o s i t i v e  Pos i t i v e ! Po s i t i T e
I 6
14
12
32
6
3
3
12
When th e  day  o f  o b s e rv a t io n  on w hich th e  f i r s t  p o s i t i v e  swab was o b ta in ­
ed i n  each  c a s e , i t  was d is c o v e re d  t h a t  38 {76%) p a t i e n t s  w ere p o s i t i v e  on th e  
f i r s t  e x a m in a tio n , i . e . ,  on th e  day  of a d m is s io n . A f u r th e r  11 (22%) p a t i e n t s  
w ere s w a b - p o s i t iv e  f o r  th e  f i r s t  tim e  on th e  2nd day o f  o b s e rv a t io n ,  and o n ly  
one ( 2 / 0  was s w a b -p o s i t iv e  f o r  th e  f i r s t  tim e  on th e  3 rd  day o f  o b s e rv a t io n ,  as 
i s  shown i n  T ab le  3 7 .
T ab le  3 7 .
The Day o f  O b se rv a ti on on w hich P o s i t i v e Swabs were F i r s t  o b ta in e d  i n  
50 B a c t e r io l o g i c a l ly  Confirm ed Whooping  Cough P a t i e n t s .
Day on w hich  P o s i t i v e  J P a t i e n t s  
Swab was f i r s t  o b ta in e d  j S w ab -P o s itiv e
1 s t  Day (Day o f
A dm ission)
2nd Day 
3 rd  Day
No. fo 
38 76
11 22 
1 2
T o ta l 50 100
I n  t h i s  s e r i e s ,  i f  o n ly  one swab had b e e n  ta k e n  from  each p a t i e n t ,  
a p p ro x im a te ly  a  q u a r t e r  o f  th e  s w a b -p o s i t iv e  p a t i e n t s  would n o t have been  
b a c t e r i o l o g i c a l l y  c o n firm e d . I t  i s ,  t h e r e f o r e ,  o f  v a lu e  to  ta k e  two p e rn a s a l  
swabs from  p a t i e n t s  when a tte m p tin g  to  o b ta in  b a c t e r i o l o g ic a l ,  c o n f i rm a tio n  i n  
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A d e c a l le d  a n a ly s i s  of 'the number of sw a b -p o s it iv e  c a s e s  a t  th e  f i v e  
i n t e r v a l s  when sw abbing was c a r r i e d  o u t f o r  e a r ly ,  in te r m e d ia te ,  and  l a t e  c a s e s ,  
and f o r  a l l  c a s e s  i s  sh o w n -in  T ab le  38. In  a l l  in s ta n c e s  more p o s i t i v e  swabs 
w ere o b ta in e d  on th e  1 s t  day and on th e  2nd day th a n  on th e  3rd  day . F iv e  c a s e s ,  
f o u r  o f whom w ere  e a r l y  and one in te r m e d ia te ,  w ere swab - p o s i t i v e  on t h e  8 th  d ay , 
i . e . ,  a f t e r  th e  c o m p le tio n  of th e  t re a tm e n t  p e r io d .
dhen  a n a ly s in g  th e  e f f e c t  o f  th e  a n t i b i o t i c s  on th e  p re s e n c e  o f  
H aem ophilus p e r t u s s i s  i n  t h e  nasopharynx , i t  was found t h a t  fo r  a l l  c a s e s  1 2 .9  
p e r  c e n t  o f c o n t r o l  p a t i e n t s ,  3 .0  p e r  c e n t  o f  au reom ycin  p a t i e n t s ,  and no 
c h lo ra m p h e n ic o l p a t i e n t s  rem ained  sw a b -p o s it iv e  on th e  8 th  day of o b s e rv a t io n .
I t  i s  w o r th  n o t in g  t h a t  a  p o s i t i v e  swab was o b ta in e d  from  one e a r ly  c o n tr o l  c a se  
on th e  1 1 th  d a y . These f in d in g s  a r e  i n  k eep ing  w ith  th e  r e s u l t s  o f th e  M ed ica l 
R ese a rc h  C o u n c il t r i a l  as  a  w ho le , and s u p p o r t  t h e  v iew  by Gray (1950a) who was 
o f  t h e  o p in io n  t h a t  ch lo ra m p h e n ico l s p e e d i ly  e r a d ic a te d  H aem ophilus p e r t u s s i s  
from  t h e  n a so p h a ry n x . 1
C o n ta m in a tio n  o f th e  P l a te s  w i th Secondary  Inv ad in g  O rganism s.
As Haemophi l u s  p e r t u s s i s  i s  a  s low -grow ing  o rgan ism , one of th e  m ain  
d i f f i c u l t i e s  i n  i t s  i s o l a t i o n  was t h e  p re s e n c e  on th e  B ordet-G engou medium o f 
se co n d a ry  in v a d e r s  w hich  grow more q u ic k ly  and te n d  t o  c o v e r  th e  e n t i r e  s u r f a c e  
o f  th e  medium. This d i f f i c u l t y  was g r e a t ly  reduced  by in c o r p o r a t in g  p e n i c i l l i n  
i n  t h e  medium. D e s p ite  t h i s ,  on each  o c c a s io n  a  p r o p o r t io n  o f  p l a t e s  w ere 
a f f e c t e d  by p e n i c i l l i n  i n s e n s i t i v e  f l o r a .  C a re fu l n o te  was k e p t o f  th e  ty p e  o f  
o rg an ism , and th e  e x te n t  to  w hich th e  s u r f a c e  of th e  medium was a f f e c t e d .  For 
th e  p u rp o se  o f  th e  i n v e s t i g a t io n  th e  fo llo w in g  th r e e  c a te g o r ie s  w ere u s e d : -
( a )  S l ig h t  c o n ta m in a tio n  was s a id  to  be  p r e s e n t  when seco n d ary  in v a d e rs  
w ere p r e s e n t  on  l e s s  th a n  25 p e r  c e n t  o f th e  s u r f a c e  of th e  meciium.
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( b ) H o d e ra te  o o n t  ami na t i o n  was s a id  to  be p r e s e n t  when seco n d ary  
in v a d e r s  w ere p r e s e n t  on  25-75 p e r  c e n t of th e  s u rfa c e  o f  th e  medium.
( c ) G ross c o n ta m in a tio n  m s  s a id  to  b e  p r e s e n t  when secondary  in v a d e rs  
w ere p r e s e n t  on  more th a n  75 p e r  c e n t  of th e  s u r f a c e  o f th e  medium.
G e n e ra l ly  s p e a k in g , i t  was n o t p o s s ib le  to  i s o l a t e  H aem ophilus p e r t u s s i s  
from  g r o s s ly  c o n ta m in a te d  p l a t e s .  I n  many in s ta n c e s ,  how ever, i t  was p o s s ib le  
to  i s o l a t e  th e  o rgan ism  when c o n ta m in a tio n  was m o d era te . S l ig h t  c o n ta m in a tio n  
d id  n o t i n f lu e n c e  th e  g row th  of H aem ophilus p e r tu s s i s . O ther h aem o p h ilic  
b a c t e r i a ,  w h ich  d id  n o t i n t e r f e r e  w ith  th e  grow th of H aem ophilus p e r t u s s i s ,  were 
n o t c o n s id e re d  to  be c o n ta m in a tin g  o rg an ism s.
The number and e x te n t  of c o n ta m in a ted  p l a t e s  h as  b e e n  c a lc u la te d  s e p a r ­
a t e l y  f o r  each  4 -week p e r io d  d u rin g  which th e  t r i a l  was i n  p r o g re s s .  The p e r ­
c e n ta g e  o f c o n ta m in a te d  p l a t e s  and th e  p e rc e n ta g e  of p o s i t i v e  p l a t e s  m s  c a lc u ­
l a t e d ,  and th e  r e s u l t s  a r e  shown i n  T able  39 . The p e rc e n ta g e  o f  co n ta m in a ted  
p l a t e s  v a r i e d  from  1 0 .1 -2 3 .1  p e r  c e n t  i n  fo u r  of th e  4-week p e r io d s  to  4 4 .1  p e r  
c e n t  on t h e  9 th -1 2 th  w eeks, and 5 2 .0  p e r  c e n t  on th e  1 7 th -2 0 th  w eeks. D uring 
th e s e  two p e r io d s  t h e  p e rc e n ta g e  of p o s i t i v e  swabs f e l l  t o  4 .9  p e r  c e n t ,  w h e re as , 
d u r in g  t h e  o th e r  p e r io d s  th e  p e rc e n ta g e  o f p o s i t i v e  swabs v a r ie d  from. 1 0 .8  to  
16 .3  p e r  c e n t .  I t  w ould a p p e a r , t h e r e f o r e ,  t h a t  th e  number o f p o s i t i v e  swabs 
v a r ie d  i n v e r s e ly  a c c o rd in g  to  th e  d eg ree  o f  c o n ta m in a tio n  o f th e  p l a t e s .  D uring t h e  
two p e r io d s  when a  la r g e  number o f  p l a t e s  w ere c o n ta m in a te d , a  g r e a t e r  p r o p o r t io n  
o f  th e s e  w ere g r o s s ly  c o n ta m in a ted  th a n  m odera te  and s l i g h t .  I n  a l l  o th e r  
p e r io d s  a l e s s e r  p r o p o r t io n  o f  g ro s s  th a n  m odera te  and s l i g h t  c o n ta m in a tio n  was 
n o te d .
Of t h e  p e rn a s a l  swabs ta k e n  on th e  1 s t ,  2nd and 3 rd  days o f  o b s e rv a t io n ,
27 o f th e  288 e l a t e s  w hich w ere  in o c u la te d  w ere g r o s s ly  c o n ta m in a te d .
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The o rg an ism  r e s p o n s ib le  was S tap n y lo c  occus a u re u s  i n  14- in s ta n c e s ,  and a n th r a -  
c o id  h a c i l l u s  i n  fo u r  in s t a n c e s ,  a s  i s  shown i n  Table 40,
T able 40 .
O rganism s c a u s in g  G ross C on tam ina tion  o f th e  P l a te s  in o c u la te d  
from  t h e  F i r s t  Three P e rs o n a l  Swabs, 
show ing th e  Number o f P l a te s  c o n tam in a ted  i n  each I n s ta n c e .
O rganism
1 P la te  
contam ­
in a te d
2 P la te s  
contam ­
in a te d
3 P l a te s  
contam ­
in a te d
T o ta l
S ta p h y lo c o c c u s  A ureus 3 2 9 14
A n th ra c o id  B a c i l l i 2 1 1 4
Y e a s ts 3 1 2 6
O th e r O rganism s 3 0 0 3
A ll  O rganism s 11 4 12 27
F ung i w ere r e s p o n s ib le  i n  a  f u r t h e r  s ix  in s ta n c e s ,  and o th e r  o rg an ism s, 
in c lu d in g  B a c i l l u s  p r o te u s , i n  th r e e  in s t a n c e s .  Ylhen S ta p h y lo c o c cu s  a u re u s  was 
p r e s e n t ,  th e  e n t i r e  medium was a l t e r e d  and had a brown ap p e ara n ce  w ith  a  s tro n g  
a c id  s m e l l .
I n  12 o f t h e  96 whooping cough c a s e s , a l l  t h r e e  of th e  p l a t e s  w ere 
g r o s s ly  c o n ta m in a te d  and th u s  i t  was im p o ss ib le  to  i s o l a t e  th e  c a u s a l  o rg an ism  
from  th e s e  c h i l d r e n .
At a l l  t im e s ,  ev e ry  p o s s ib le  c a re  was ta k e n  to  a v o id  c o n ta m in a tio n  o f 
th e  medium p r i o r  to  and d u rin g  i n o c u la t i o n  by th e  p e rn a s a l  swab. There a p p e a rs  
to  b e  l i t t l e  d o u b t t h a t  i n  some c a s e s  th e  secondary  in v a d in g  o rgan ism  was p r e s e n t  
i n  t h e  naso p h ary n x  of th e  p a t i e n t .  D uring th e  1 7 th -2 0 th  week p e r io d  when 52 p e r  
c e n t  o f  p l a t e s  w ere c o n ta m in a te d , s t r u c t u r a l  a l t e r a t i o n s  w ere b e in g  c a r r i e d  ou t 
i n  t h e  l a b o r a to r y ,  and i t  i s  th o u g h t t h i s  may have been  r e s p o n s ib le  to  a la r g e
-  139 -
ex u en t f o r  "this h ig h  in c id e n c e .  On th e  o th e r  hand* no s a t i s f a c t o r y  e x p la n a t io n  
cou ld  b e  found  fo r  t h e  h ig h  in c id e n c e  o f  c o n ta m in a tio n  d u rin g  th e  9 th  to  1 2 th  
w eeks•
D is c u s s io n .
I  can  f in d  no in s ta n c e  o f an  a u th o r  r e p o r t in g  t h a t  he was a b le  to  
i s o l a t e  H aem ophilus p e r t u s s i s  from. 100 p e r  c e n t of a re a s o n a b ly  la r g e  s e r i e s  o f 
whooping cough p a t i e n t s .  This i s  c o n tr a ry  to  ?jhat i s  . e x p e rie n c e d  i n  o th e r  common 
in f e c t i o u s  d i s e a s e s ,  n o ta b ly  s c a r l e t  f e v e r  and d ip h th e r i a ,  when i t  i s  r e l a t i v e l y  
easy  t o  i s o l a t e  t h e  c a u s a l  o rgan ism  i n  th e  a c u te  s ta g e  o f  th e  d i s e a s e .  I n  an  
a tte m p t to  d i s c o v e r  th e  r e a s o n  f o r  t h i s  p e c u l i a r i t y  i n  whooping cough, c a r e f u l  
b a c t e r i o l o g i c a l  c o n t r o l  was c a r r i e d  out on a l l  c a se s  a d m itte d  t o  th e  a n t i b i o t i c  
t r i a l .
I n  th e  s e r i e s ,  th e  c a u s a l  o rgan ism  was i s o l a t e d  from  50 ( 5 2 .1%) o f  th e  
96 whooping cough p a t i e n t s .  P o s i t i v e  swabs w ere o b ta in e d  from  77 .8  p e r  c e n t ,  o f 
e a r ly  c a s e s ,  4 6 .9  p e r  c e n t  of in te r m e d ia te  c a s e s ,  and 31 .8  p e r  c e n t  o f  l a t e  c a s e s .  
The r e s u l t s  w ere com parab le  w ith  th o s e  o f o th e r  w o rk e rs , in c lu d in g  M aclean (1 9 3 7 ), 
B ra d fo rd  e t  a l .  (1 9 4 0 ), and Brooks e t  a l .  (1 9 4 2 ), and w ere a ls o  c o n s id e ra b ly  
b e t t e r  t h a n  had  b e e n  o b ta in e d  p r e v io u s ly  i n  any of th e  Glasgow f e v e r  h o s p i t a l s .
T here  i s  no d o u b t t h a t  H aem ophilus p e r t u s s i s  was p r e s e n t  i n  th e  n a so ­
pharynx  m ore o f te n  i n  th e  l a t e  c a t a r r h a l  and e a r ly  paroxysm al s ta g e s  th a n  i n  th e  
l a t e r  s ta g e s  of th e  i l l n e s s .  I n  th e  t r i a l  p a t i e n t s ,  th e  organism , te n d e d  to  
d is a p p e a r  from  th e  nasopharynx  d u rin g  th e  t re a tm e n t  p e r io d ,  and t h i s  was e s p e c i a l l y  
n o t ic e a b le  i n  th e  c h lo r a m p h e n ic o l- tr e a te d  c a s e s ,  none o f whom had p o s i t i v e  swabs 
on th e  8 th  day  o f  o b s e rv a t io n .  D i f f i c u l t y  i n  i s o l a t i n g  H aem ophilus p e r t u s s i s
makes i t  a d v is a b le  t h a t  more th a n  one swab be oaken from eacn c a se  o r  su sp e c te d  
c a s e  when a b a c t e r i o l o g i c a l  d ia g n o s is  i s  r e q u i r e d .
The number o f p o s i t i v e  r e s u l t s  i n  th e  s e r i e s  m ight have b e e n  h ig h e r  
had i t  n o t  b e e n  f o r  th e  overg row th  o f  p e n i c i l l i n  i n s e n s i t i v e  f l o r a  on th e  B o rd e t-  
Gengou medium -which made d e te c t io n  o f  Haem ophilus p e r t u s s i s  im p o s s ib le  i n  12 
( 1 2 .5/o) p a t i e n t s .  T here seems ev ery  re a s o n  to  b e l ie v e  t h a t  i n  a l l  e a r ly  c a s e s ,  
th e  o rg an ism  i s  p r e s e n t  i n  th e  naso p h ary n x . P e rn a s a l  swabs a p p e a r  to  be th e  
method o f c h o ic e , and c o n ta m in a tio n  w ith  seco n d a ry  in v ad in g  o rgan ism s i s  a p p r e c i-  
a b ly  l e s s  when t h i s  m ethod i s  u sed  th a n  when p o s tn a s a l  swabs a r e  u sed  i n  th e  
d ia g n o s is  o f whooping cough (O ockburn and H o l t ,  1948). B a tch es  o f  B ordet-G engou 
medium a p p e a r  t o  d i f f e r  i n  t h e i r  a b i l i t y  to  s u p p o rt  H aem ophilus p e r t u s s i s  and t h i  
m ight be  due to  v a r i a t i o n  i n  th e  p o ta to e s .  To combat t h i s  d i f f i c u l t y ,  Lacey 
(1954) h a s  p ro d u ced  a new medium f o r  Haem ophilus p e r tu s s i s  c o n ta in in g  a d iam id in o  
(M. and B. 9 3 8 ) , sodium, f lu o r id e  and p e n i c i l l i n .  T h is  medium i s  h ig h ly  s e l e c t i v  
f o r  Haemop h i lu s  p e r t u s s i s , and i t  i s  c la im ed  t h a t  i t  i s  sim p le  to  p re p a re  f o r  
r o u t in e  u s e .  I n  a  s t r i c t  com parison  w ith  B ordet-G engou, th e  new medium y ie ld e d  
28 p e r  c e n t  more p o s i t i v e  c u l tu r e s  from  p e rn a s a l  swabs, and t h e r e  was a  reduced  
number o f p l a t e s  w hich  were c o n ta m in a ted  w ith  secondary  in v a d e r s .  w h e th er o r n o -  
t h i s  new medium w i l l  be  of g e n e ra l  v a lu e  i n  th e  b a c te r io lo g y  of whooping cough 
rem ains to  b e  s e e n . P e rso n a l e x p e r ie n c e , how ever, has  le d  me to  th e  b e l i e f  t h a t  
th e  i s o l a t i o n  o f H aem ophilus p e r t u s s i s  i s  a  h ig h ly  s k i l l e d  p ro c e d u re , and t h a t  i t  
i s  m ost s a t i s f a c t o r y  i f  th e  r e s p o n s i b i l i t y  fo r  a l l  t h e  b a c te r i o l o g ic a l  p ro c e d u re s  
in v o lv e d  r e s t  w i th  one p e rs o n .
I f  a n t i b i o t i c  th e ra p y  i s  to  b e  o f  v a lu e  t h e  e a r l i e r  t h e  d ia g n o s is  i s  
made and t r e a tm e n t  commenced th e  g r e a t e r  i s  th e  l ik e l ih o o d  o f th e  t re a tm e n t  b e in g  
s u c c e s s f u l .  C h lo ram phen ico l and, to  a l e s s e r  e x te n t ,  au reom ycin  a p p e a r  to  
e r a d i c a t e  t h e  o rg an ism  from th e  n asopharynx , b u t d e s p i t e  t h i s  tn e  paroxysm al coiigi
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and whoop c o n t in u e .  I t  m ust b e  presum ed t h a t  e a r ly  i n  th e  d i s e a s e  t h e r e  i s  s e t  
i h  m o tio n  a  p o w e rfu l t r a i n  o f  e v e n ts  w hich i s  a t  p r e s e n t  n o t  w e ll  u n d e rs to o d  and 
i s  d i f f i c u l t  t o  i n t e r r u p t  by t r e a tm e n t#
C H A P T E R  11.
HAEMATOLOGICAL EXAMINATIONS MD RESULTS.
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The t o t a l  and d i f f e r e n t i a l  le u c o c y te  coun ts  p ro v id e  u s e f u l  h e lp  i n  
th e  d ia g n o s is  o f Y/hooping cough . G e n e ra lly  sp e a k in g , th e  t o t a l  le u c o c y te  
c o u n t i s  norm al i n  th e  e a r ly  c a t a r r h a l  s ta g e ,  b u t  i s  in c r e a s e d  i n  th e  l a t e  
c a t a r r h a l  and paroxysm al s ta g e s  (G ard n er, 1 9 3 6 ). In  some c a se s  t h e r e  i s  a 
m arked ly m p h o c y to s is , and a r e l a t i v e  ly m p h o cy to sis  i s  c o n s id e re d  to  be o f 
d i a g n o s t ic  s i g n i f i c a n c e .  W hitby and B r i t t o n  (1950) s t a t e  t h a t  a common 
r e a c t i o n  i s  an  in c r e a s e  o f  th e  le u c o c y te s  to  15 ,000  to  20 ,000  p e r  c u b ic  
m i l l i m e t r e .  I n  th e  c a s e  of c h i ld r e n  under s ix  months o f a g e , how ever, th e  
le u c o c y te  c o u n t may be  m is le a d in g . L ap in  (1943) c o n s id e re d  t h a t  i f  a  c h i ld  
w i th  a  s u s p ic io u s  cough had  a co u n t o f ov er 10 ,000  lym phocytes p e r  c u b ic  
m i l l i m e t r e ,  t h e r e  was a  s tro n g  i n d i c a t i o n  t h a t  th e  d ia g n o s is  was t h a t  of 
w hooping co u g h .
D uring th e  a n t i b i o t i c  t r i a l ,  t o t a l  and d i f f e r e n t i a l  le u c o c y te  co u n ts  
w ere c a r r i e d  o u t  on a l l  p a t i e n t s  s h o r t ly  a f t e r  a d m iss io n  and a t  w eek ly  i n t e r ­
v a l s  t h e r e a f t e r .  The f ig u r e s  o b ta in e d  7 /ere compared w ith  th e  norm al b lood  
c o u n ts  i n  c h ild h o o d  com piled  by S t i l l  i n  1927.
The Lym phocyte Count i n  th e  D ia g n o s is  of Y/hooping Cough»
T o ta l  lym phocyte c o u n ts  f o r  each p a t i e n t  w ere  com pared v /ith  S t i l l ’ s 
t a b l e  and th e  p e rc e n ta g e  in c r e a s e  was c a lc u la t e d .  The r e s u l t s  a r e  shown i n  
T ab le  4 1 . I t  was c o n s id e re d  t h a t  a  30 p e r  c e n t  in c r e a s e  i n  th e  lym phocyte 
c o u n t was o f  d ia g n o s t ic  s ig n i f i c a n c e .  When a l l  c a se s  w ere  c o n s id e re d  i t  was 
d is c o v e re d  t h a t  t h e r e  7/as no in c r e a s e  i n  th e  lym phocyte co u n t i n  20 .8  p e r  c e n t  
o f  p a t i e n t s ,  and  an  in c r e a s e  o f l e s s  th a n  30 p e r  c e n t  i n  a  lu rd h e i 1 2 .6  p e r  
c e n t  o f p a t i e n t s .  These f in d in g s  a re  i n  k e e p in g  w ith  th o s e  o f  Begg and 
Coveney (1935) 7/ho d e s c r ib e d  th e  b lo o d  f in d in g s  i n  65 'whooping cough p a t i e n t s ,
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and r e p o r t e d  no in c r e a s e  i n  th e  lym phocyte c o u r t  i n  23 p e r  c e n t o f p a t i e n t s .  
An i n c r e a s e  o f  30—50 p e r  c e n t  was no ted  i n  5 .2  p e r  c e n t o f p a t i e n t s ,  an 
i n c r e a s e  o f  50 -100  p e r  c e n t  i n  20 .8  p e r  c e n t  of p a t i e n t s ,  and a n  in c r e a s e  o f  
o v e r  100 p e r  c e n t  i h  40 .6  p e r  c e n t  of c a s e s .
T ab le  41.
The P e rc e n ta g e  In c re a s e  i n  th e  Lymphocyte Counts 
f o r  96 Whooping Gough P a t i e n t s , 
d iv id e d  a c c o rd in g  to  th e  B stim a ted  S e v e r i ty  o f I l l n e s s .
P e rc e n ta g e  
I n c r e a s e  i n m ild Cases M oderate Cases S ev ere  Cases A ll  P a t i e n t s
Lym phocyte
Count
1 No.
:
o '/° NO. | ;c
I1
No. ! %i No. /°
m i 11 3 7 .9
f ...... '
9 j 20 .9 0 1 - 20 20 .8
10 - 1 3 .4 1 | 2 .5 o ! 2 2 .1
20 - 3 1 0 .4 6 | 13 .8 1 } 4 .2 10 10.5
30 - 3 1 0 .4 1 | 2 .5 1 | 4 .2 5 5 .2
50 - 4 1 3 .8 11 { 25 .5 5 ! 20 .8 20 20 .8
Over 100 7 24-.1 15 j 3 4 .8
i
17 i 70 .8 39 4 0 .6
T o ta l 29 100 43 | 100
i
24 ! 100
i
96 100
“When th e  s e v e r i ty  o f  th e  i l l n e s s  was c o n s id e re d  i n  r e l a t i o n  to  th e  
lym phocy te  c o u n t,  i t  was d isc o v e re d  t h a t  i n  s e v e re ly  i l l  p a t i e n t s  some 
ly m p h o c y to s is  was a lw ays p r e s e n t ,  and i n  t h e  m a jo r i ty  i t  was m arked. The 
p e rc e n ta g e s  o f  p a t i e n t s  w ith  more th a n  100 p e r  c e n t  in c r e a s e  i n  th e  lym phocyte 
c o u n t was 2 4 .1  f o r  m ild  c a s e s ,  3 4 .8  f o r  m odera te  c a s e s ,  and  70 .8  f o r  s e v e re  
c a s e s ,  a n d , f u r t h e r ,  o n ly  4 .2  p e r  c e n t  of s e v e re  c a se s  had a  ly m p h o cy to s is  o f 
u n d e r  30 p e r  c e n t ,  as  i s  shown i n  T able  41 . This f in d in g  i s  o f  c o n s id e ra b le  
im p o rta n c e  i n  t h a t  i t  g iv e s  an  e a r ly  i n d i c a t i o n  o f p r o g n o s is .  D uring th e  t r i a l  
some c a s e s  Yrere a d m itte d  which w ere c l a s s i f i e d  as m odera te  b u t  a b lo o d  exam ina­
t i o n  showed a  c o n s id e r a b le  ly m p h o c y to s is . v f ith in  a. few days m ost o f th e s e
c a se s  had  to  be  c l a s s i f i e d  as  b e in g  s e v e re .  The r e s u l t s  of th e  a n t i b i o t i c
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t r i a l  in d ic a te d  t h a t  t r e a tm e n t  w ith  aureom ycin  and c h lo ram p h en ico l was o f  more 
v a lu e  i n  s e v e r e ly  i l l  p a t i e n t s  th a n  i n  th e  m odera te  and m ild  c a se s  ( s e e  
C h a p te r  8 ) .  Lymphocyte c o u n ts  sh o u ld  p rove  o f v a lu e  i n  th e s e  c a se s  where 
d i f f i c u l t y  i s  e x p e r ie n c e d  i n  d e c id in g  w h e th e r to  g iv e  o r w ith h o ld  a n t i b i o t i c  
th e r a p y .
Due t o  t h e  d i f f e r e n c e  i n  th e  d u r a t io n  o f i l l n e s s  b e fo re  a d m iss io n , i t  
was n o t  p o s s ib l e  to  exam ine th e  b lood  i n  a l l  c a se s  d u r in g  th e  1 s t and 2nd weeks 
o f  i l l n e s s ,  b u t a n  a n a ly s i s  o f such  c a se s  a s  w ere a v a i l a b l e  was made. Mean 
t o t a l  le u c o c y te  c o u n ts  w ere  c a lc u la te d  f o r  each  week o f  i l l n e s s  and com pared. 
F u r th e r ,  th e  mean t o t a l  polym orph and lym phocyte c o u n ts  w ere c a lc u la t e d  f o r  
each  week o f i l l n e s s .
The mean t o t a l  le u c o c y te  coun t was 1 8 .7  th o u san d  p e r  c u b ic  m i l l im e t r e  
d u r in g  th e  1 s t  w eek, as  i s  shown i n  T ab le  42 . This f ig u r e  in d ic a te d  t h a t  i n  
th e  a v e ra g e  c a s e  t h e  le u c o c v to s is  had b e e n  w e ll  e s ta b l i s h e d  by th e  1 s t  week, 
i . e . ,  d u r in g  th e  l a t e  c a t a r r h a l  s ta g e .  The h ig h e s t  mean t o t a l  le u c o c y te  coun t 
was found i n  th e  2nd ?;eek when th e  f ig u r e  was 20 .8  th o u san d  p e r  c u b ic  m i l l im e t r e .  
T h e r e a f te r ,  a  f a l l  i n  th e  mean le u c o c y te  co u n t o c c u rre d , and b y  th e  4 th  week th e  
f i g u r e  was down to  1 2 .2  th o u sa n d  p e r  cu b ic  m i l l im e t r e .
On s ix  o c c a s io n s  d u r in g  t h e  e a r ly  s ta g e  of th e  d i s e a s e ,  t o t a l  le u c o c y te  
c o u n ts  o f o v e r  4 0 ,0 0 0  p e r  c u b ic  m i l l im e t r e  w ere o b ta in e d . The h ig h e s t  t o t a l  
le u c o c y te  co u n t was 104 ,000  p e r  cub ic  m il l im e t r e  (p o ly m o rp h o n u c lea r le u c o c y te s  
40$ , lym phocy tes  5 7 $ ) . T his co u n t was o b ta in e d  on th e  1 1 th  day o f  i l l n e s s  i n  
a  m ale  c h i ld  ag ed  seven m onths who was s e v e re ly  i l l  and d ie d  IS days l a t e r .
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T ao le  42»
F r e q u e n c y  D is t r i b u t i o n  of T o ta l  Leucocy t e  Count s  i n  96 Who oping  Cough P a t i e n t s ,
d iv id ed a c cording; to  Week of I l l n e s s
Number o f  C e l ls T ~  Numb e r  of P a t i e n t s
p e r  Cubic m.m. 
( i n  th o u s a n d s )
Week 1 We ek 2
r
'Week 3
------------- '"“1
Week 4 Wee!: 5 Week 5
5 - ■ - 1 - - -
6 - - 3 1 - -
7 - 3 4 1 2 2
8 1 2 4 4 - -
9 - 2 9 6 2 -
10 . - 4 5 8 2 -
11 - 3 15 5 1 1
12 3 5 10 3 - -
13 5 6 1 2 2 -
14 - 7 3 6 1 -
15 1 2 4 3 - -
16 2 6 3 4 1 1
17 3 - 6 - - -
18 - 4 - - - -
19 - 1 2 - . - -
20 1 - 4 - 1 -
21 - 2 1 - - -
22 1 1 1 - - -
23 - 2 1 - - -
24 4 2 1 - - 1
25 - 1 - - - -
26 2 4: 1 1 - -
27 - - 1 - - —
28 - 2 - -
29 - - - - - —
30 - 1 1 - — —
31 - - - - —
32 1 - 1 -
33 - - 1 - **
34 - 1 - - — —
35 - 3 1 — — **
36 1 - - — ■* “•
37 - 1 - — —
38 - - - ■* •*
39 - - - — mm
40 - - 1 -* *• mm
Over 40 _ 3 2 1
! T o ta l 25 68 87 45 12 51
Mean Count i n
----------- — - -------- — - ----- - I
Thousand C e l ls  
p e r  Cubic m.m.
18 .7
. .  —
20 .8 15 .8 13 .4
1
12 .2
_ _  _ j
13 .2  J 
1
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D i f f e r e n t i a l  L eu co cy te  Counts and t h e i r  D e la t io n  to  t h e  T reatm ent D ru rs .
An a n a ly s i s  of tn e  mean t o t a l  lym phocyte coun t and th e  mean t o t a l  
polym orph c o u n t was made* This showed t h a t  th e  m arked le u c o c y to s is  was m ain ly  
due to  a n  i n c r e a s e  i n  trie  lym phocy tes. During th e  1 s t  v/eek of i l l n e s s ,  th e  mean 
t o t a l  lym phocyte  co u n t was 14,156 p e r  c u b ic  m i l l im e t r e ,  and th e  mean t o t a l  p o ly ­
morph co u n t was 4 ,4 1 2  p e r  c u b ic  m il l im e t r e ;  d u rin g  th e  2nd w eek, th e  mean t o t a l  
lym phocy te  c o u n t was 15 ,350  p e r  c u b ic  m i l l im e t r e ,  and th e  mean polym orph coun t 
was 6 ,0 4 7  p e r  c u b ic  m i l l im e t r e ,  as i s  shown i n  Table 43 . The mean t o t a l  lympho­
c y te  co u n t f e l l  to  6 ,315  by th e  4 th  v/eek, w h ile  th e  mean t o t a l  polym orph coun t 
rem ain ed  r e l a t i v e l y  unchanged . At t h a t  t im e , th e  mean t o t a l  le u c o c y te  coun t 
and t h e  mean t o t a l  lym phocyte coun t w ere s t i l l  r a i s e d .
The mean t o t a l  le u c o c y te  coun t and th e  mean t o t a l  lym phocyte count 
rem a in ed  e le v a te d  f o r  s ix  weeks i n  some c a s e s ,  and w ere , i n  f a c t ,  s t i l l  e le v a te d  
a t  t h e  t im e  o f  d is c h a r g e  from  h o s p i t a l  when c l i n i c a l  re c o v e ry  seemed a p p a re n t .
I n  t h r e e  c a s e s  th e  le u c o c y te  co u n t had  no t r e tu r n e d  to  norm al when tn e  p a t i e n t s  
w ere re -e x a m in e d  t h r e e  m onths l a t e r  a t  a  fo llo w -u p  c l i n i c .
For a l l  c a s e s ,  th e  a v e ra g e  t o t a l  le u c o c y te  c o u n ts  f o r  c a se s  i n  th e  6 th  
week o f i l l n e s s  m s  13 ,168  p e r  c u b ic  m i l l im e t r e .  T his f ig u r e  i s  somewhat 
h ig h e r  th a n  i s  g e n e r a l ly  s t a t e d ,  and i s  c o n tr a ry  to  th e  f in d in g s  o f  S auer and 
H am brecht (1929) t h a t  t h e r e  was a le u c o p e n ia  a t  th e  end of th e  d i s e a s e .
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T ab le  43 .
R e s u l ts  o f T o ta l  and  D i f f e r e n t i a l  Leucocybe Counts i n  96 "Whooping Cough P a t i e n t s  
d iv id e d  a c c o rd in g  to  th e  Week of I l l n e s s  and T reatm en t R eceivedT  
A verage numbers of Cel l s  p e r  Cubic M i l l im e t r e ."
A -  TOTAL LEUCOCYTE COUNT
Week C o n tro l Aureomycin C hloram phenicol A ll Cases
I 21 ,800 19 ,357 16,522 18,864
I I 19 ,927 21 ,720 20,747 20 ,810
I I I 13 ,527 19 ,530 15,630 15,698
IV 12 ,160 15,760 12,348 • 13,415
V 12 ,000 11,166 14,700 12,208
11 16 ,0 0 0 14,266 7,000 13,168
NEUTROPHIL POLYMORPHS
I 4 ,7 6 0 4 ,6 1 1 3,322 4 ,4 1 2
I I 4 ,425 5 ,327 6,339 6 ,047
I I I 3 ,7 5 0 4 ,3 3 6 5 ,153 4 ,4 5 0
IV 6 ,4 4 0 5 ,8 8 0 5 ,890 6 ,030
V 8 ,5 0 0 5 ,1 0 0 3 ,3 5 0 5 ,358
VI 7 ,8 0 0 9 ,4 0 0 3 ,400 7 ,880
C -  LYMPHOCYTES
I 14,925 14,155 11,822 14,156
I I 14 ,580 16 ,060 11,700 15 ,350
I I I 8 ,5 0 0 16 ,160 9 ,400 10 ,850
IV 5 ,4 3 0 8 ,4 3 0 6 ,140 6,815
V 5 ,1 6 0 5 ,683 10 ,450 6 ,4 1 0
VI 8 ,0 0 0 4 ,6 6 7 3 ,2 0 0 5 ,0 8 0
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Ery th r o c y te  S e d im e n ta tio n  R a te .
As a  d ia g n o s t ic  p ro c e d u re , e ry th ro c y te  s e d im e n ta tio n  r a t e s  w ere c a r r i e d  
o u t  w henever b lo o d  co u ld  be  o b ta in e d  from  a v e in  i n  th e  a n t i c u b i t a l  f o s s a .  I n  
th e  y o u n g e r p a t i e n t s  t h i s  was n o t p o s s ib le ,  and i t  was no t c o n s id e re d  j u s t i f i ­
a b le  to  o b t a in  venous b lo o d  by o th e r  m eans, such a s  from  th e  fem o ra l o r  ju g u la r  
v e in s  o r  th e  a n t e r i o r  f o n t a n e l l e .  E ry th ro c y te  s e d im e n ta tio n  r a t e s  w ere p e r ­
fo rm ed  on 23 p a t i e n t s ,  u s in g  th e  W e ste rg re n  m ethod. ‘Normal r e s u l t s  w ere  
o b ta in e d  i n  22 p a t i e n t s .  I n  a fem ale  c h i ld ,  aged th r e e  y e a r s ,  th e  re a d in g s  
w ere 12 m i l l im e t r e s  a f t e r  one h o u r , and 20 m il l im e tr e s  a f t e r  two h o u rs . These 
r e s u l t s  a r e  i n  keep ing  w ith  th o s e  of Gold and B e l l  (1936) who d isc o v e re d  t h a t  
t h e  e r y th r o c y te  s e d im e n ta tio n  r a t e  i s  norm al i n  whooping cough.
Summary.
I t  was c o n s id e re d  t h a t  th e  lym phocyte coun t was s i g n i f i c a n t l y  in c re a s e d  
i n  6 6 .6  p e r  c e n t  o f  t h e  96 whooping cough p a t i e n t s .
The p e rc e n ta g e  o f  p a t i e n t s  w ith  more th a n  100 p e r  e e n t in c r e a s e  i n  th e  
lym phocy te  co u n t was 2 4 .1  p e r  c e n t  f o r  m ild  c a s e s ,  34 .8  p e r  c e n t f o r  m odera te  
c a s e s ,  and 7 0 .8  p e r  c e n t  f o r  s e v e re  c a s e s .  I t  was c o n s id e re d  t h a t  th e  lympho­
c y te  c o u n t was h e lp f u l  i n  p ro g n o s is ,  b u t  a b s o lu te  p ro o f  w ould o n ly  emerge w ith  
cons i d e r a b 1e e x p e r i  e n c e .
The mean t o t a l  le u c o c y te  coun t was h ig h e s t  i n  th e  2nd week o f i l l n e s s ,  
and t h e r e a f t e r  f e l l  t o  norm al d u r in g  v a r i a b le  p e r io d s .
T re a tm en t w ith  aureom ycin  and ch lo ra m p h e n ico l d id  n o t in f lu e n c e  th e  
t o t a l  o r  d i f f e r e n t i a l  le u c o c y te  c o u n t.
C H A P T E R  12.
ATELECTASIS IN TOPPING COUGH. 
INCIDENCE AND COURSE WITH SPECIAL REFERENCE 
TO THE INFLUENCE OF THE ANTIBIOTICS USED.
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R e s p i r a to r y  c o m p lic a tio n s  a r e  an im p o rta n t f a c to r  i n  whooping cough, 
and  b e c a u s e  o f t h i s  i t  was d e c id e d  to  c a r r y  o u t w eekly  r a d io lo g ic a l  exam ina­
t i o n s  on a l l  p a t i e n t s  a d m itte d  to  th e  a n t i b i o t i c  t r i a l .  B roncho-pneum onia 
and a t e l e c t a s i s  a r e  th e  m ost common r e s p i r a t o r y  c o m p lic a tio n s  of whooping cough, 
and w h i le  b roncho-pneum onia  as  a  c o m p lic a tio n  i s  th e  m ost f a t a l  ( C h r i s t i e ,  1945 ), 
th e  e f f e c t  o f  a t e l e c t a s i s  m ust n o t b e  u n d e re s t im a te d . L ap in  (1943) c o n s id e re d  
a t e l e c t a s i s  t o  b e  a  common o c c u rre n c e  e s p e c ia l ly  i n  s e v e re ly  i l l  c a se s  i n  
in f a n c y .
B roncho-pneum onia and a p e r s i s t e n t  b r o n c h i t i s  w ith  p u r u le n t  sputum 
c o m p lic a te d  s e v e r a l  c a se s  i n  t h i s  s e r i e s ,  and .th e s e  c o n d it io n s  have been f u l l y  
d e s c r ib e d  i n  a  p re v io u s  c h a p te r .  The m ain p u rpose  o f  t h i s  c h a p te r  i s  to  d i s ­
c u ss  th e  in c id e n c e  and  in f lu e n c e  o f a t e l e c t a s i s  i n  t h e  s e r i e s  of 96 whooping 
cough p a t i e n t s  exam ined, w ith  th e  e f f e c t ,  i f  any , o f th e  a n t i b i o t i c s  i n  i t s  
p r e v e n t io n .
I f  a  m ain  b ronchus i s  o cc lu d ed  due to  e x t r i n s i c  p r e s s u r e ,  a t e l e c t a s i s  
o f  th e  p a r t  of th e  lung s u p p lie d  by th e  b ronchus w i l l  fo llo w . Engel (1947) 
h a s  s t a t e d  t h a t  i n  whooping cough th e  h i l a r  g lan d s  may be g r o s s ly  e n la rg e d , and , 
t h e r e f o r e ,  t h i s  m echanism  c o u ld  e x p la in  th e  f r e q u e n t  o c c u rre n c e  o f a t e l e c t a s i s .  
How ever, i n  a  s e r i e s  of 150 c a se s  of whooping cough, i n  w hich a t e l e c t a s i s  -was 
n o te d  i n  43 p e r  c e n t ,  Lees (1950) co u ld  f in d  no ev id en ce  t h a t  t h e  c o l la p s e  was 
b ro u g h t ab o u t i n  t h i s  w ay. I t  has been  su g g e ste d  t h a t  th e r e  i s  a n o th e r  m echan­
ism  by w hich a t e l e c t a s i s  can  be b ro u g h t a b o u t.  L ander and D avidson (1933) 
showed e x p e r im e n ta l ly  t h a t  th e  a s p i r a t i o n  of v i s c i d  m a te r ia l  i n to  th e  p e r ip h e r a l  
p a r t s  o f th e  b r o n c h ia l  t r e e  may be fo llo w e d  by a t e l e c t a s i s  due to  b lo ck a g e  of 
t h e  f i n e r  b ro n c h i  and b r o n c h io le s . E rw in (1939) c o n s id e re d  una i tn e  te n a c io u s
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sputum  i n  w hooping cough produced  a t e l e c t a s i s  i n  t h i s  way, and Lees a g re e d  
w ith  t h i s  v ie w .
■Whooping cough from  which th e r e  i s  a  slo\v re c o v e ry  i s  s a id  to  b e  a 
p r e c u r s o r  o f  b r o n c h ie c t a s i s  (Coope, 1 9 4 8 ). The r e l a t i o n s h ip  of a t e l e c t a s i s  
to  b r o n c h i e c t a s i s  h as  b een  p o in te d  o u t by many w orkers in c lu d in g  O g ilv ie  (1941} 
and  L ander (1 9 4 6 ) . I f  broncho-pneum onia i s  th e  m ost common cau se  of m o r t a l i ty  
i n  v/hooping cough, th e n  a t e l e c t a s i s  w ith  i t s  r i s k  o f b ro m c h ie c ta s is  may w e l l  b e  
t h e  m ost common c a u se  of m o rb id ity .
Me th o d s  o f E x am in a tio n  fo r  A te l e c t a s i s .
Com plete c o l l a p s e  o f  th e  u pper and low er lo b e s  can  o f te n  be d e te c te d  
c l i n i c a l l y .  Com plete c o l la p s e  o f th e  r i g h t  m id d le  lo b e , how ever, i s  d i f f i c u l t  
to  d e t e c t  i n  young c h i ld r e n  a s  th e  s ig n s  a re  f r e q u e n t ly  masked by com pensatory  
emphyserna. L e s s e r  d e g re e s  o f  a t e l e c t a s i s  due to  o c c lu s io n  of th e  te rm in a l  
b r o n c h io le s ,  w h ile  m ost f r e q u e n t ly  e n c o u n te re d  r a d io lo g ic a l l jc ,  v a r ie d  g r e a t ly  
i n  t h e i r  e a se  of c l i n i c a l  d e t e c t i o n .
P y re x ia  was a b se n t i n  many p a t i e n t s  w ith  a t e l e c t a s i s  and was n ev e r  a  
r e l i a b l e  g u id e  to  t h i s  c o m p lic a t io n . P a t i e n t s  w ere seldom  d i s t r e s s e d  and i n  
few  c a s e s  w ere  th e  s ig n s  of b roncho-pneum onia m et w i th .  The f i n a l  d ia g n o s is  
o f  a t e l e c t a s i s  7/a s , t h e r e f o r e ,  b a se d  on r a d io lo g ic a l  e x a m in a tio n .
R a d io lo g ic a l  e x a m in a tio n s  7/ere c a r r ie d , o u t soon a f t e r  a d m iss io n  and a t  
w eek ly  i n t e r v a l s  t h e r e a f t e r .  For r o u t in e  e x a m in a tio n , f i lm s  w ere ta k e n  i n  th e  
a n t e r o - p o s t e r i o r  p o s i t i o n ,  b u t  when a l e s io n  was d e te c te d  o r  s u s p e c te d , l a t e r a l  
o r  l o r d o t i c  v iew s w ere u sed  to  d e f in e  th e  l o c a t io n .  L o rd o tic  v iew s w ere found 
to  b e  o f  g r e a t  v a lu e  i n  d e f in in g  c o l la p s e  o f  th e  r i g h t  m idd le  lo b e .
I n  o r d e r  to  c l a s s i f y  th e  d e g re e  o f a t e l e c t a s i s  i n  th e  a f f e c te d  lo b e s ,
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th e  c o l l a p s e  was d e s c r ib e d  as  b e in g  " s l i g h t " ,  "m odera te", o r "m arked". YJhen 
th e  lo b e  was c o m p le te ly , o r a lm ost c o m p le te ly , c o l la p s e d ,  th e  c o n d i t io n  was 
s a id  to  b e  ’m arked* . S l ig h t  c o l la p s e  im p lie d  a sm a ll p a tc h  o f  a t e l e c t a s i s  i n  
th e  lo b e ,  w h i le  m o dera te  c o l la p s e  was a g r e a te r  d e g re e  o f  a t e l e c t a s i s .  
A t e l e c t a s i s  and Age-Group of th e  Pat i e n t s .
R a d io lo g ic a l  ev id e n c e  of a t e l e c t a s i s  was d isc o v e re d  i n  31 (32 .370  o f  
t h e  96 whooping cough p a t i e n t s .  Alien a n a ly se d  by a g e -g ro u p s , a t e l e c t a s i s  was 
m et w i th  i n  3 6 .8  p e r  c e n t  o f p a t i e n t s  i n  th e  ag e-g ro u p  3-5 y e a r s ,  3 8 .7  p©r c e n t 
o f  p a t i e n t s  i n  t h e  ag e -g ro u p  1-3 y e a r s ,  and 2 6 .1  p e r  c e n t  i n  i n f a n t s  u n d er one 
y e a r  o f a g e , a s  i s  shown i n  Table 44 . These f in d in g s  a re  a t  v a r ia n c e  w ith  th e  
o p in io n  o f  L a p in  (1943) who s ta t e d  t h a t  a t e l e c t a s i s  was more common u n d e r th e  
ag e  of one y e a r .
T able 4 4 .
Age D i s t r i b u t io n  o f  A te le c ta s i s i n  
96 whooping Cough P a t i e n t s .
Number P a t i e n t s  v d th
Age i n  Years o f A te le c ta s i s
P a t i e n t s Number "] P e r  c e n t
■ H | i
Under 1 46 12 | 26 .1
1-3 31 12 i 3 8 .7
3-5 19 7 i 36 .8i
T o ta l 96 31 | 32 .3i
L obar I n c id e n c e .
I n  some p a t i e n t s  more th a n  one lo b e  was in v o lv e d , th e  lo b e s  shornng 
a t e l e c t a s i s  a t  th e  same tim e  o r becoming a f f e c te d  a t  d i f f e r e n t  s ta g e s  o f  th e  
i l l n e s s .  I n  a l l ,  56 lo b e s  w ere a t e l e c t a t i c  i n  th e  31 p a t i e n t s .  I n  15 
( 4 1 .9 /0  p a t i e n t s ,  on ly  one lo b e  was in v o lv e d , i n  a f u r t h e r  12 (38 .750  p a t i e n t s ,  
two lo b e s  w ere in v o lv e d , i n  f iv e  (16 .170  p a t i e n t s ,  t h r e e  lo b e s  w ere in v o lv e d ,
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and i n  one ( 3 .3 /0  p a t i e n t ,  fo u r  lo b e s  w ere in v o lv e d , a s  i s  shown i n  T able  4 5 .
Tab l e  45 .
lu m b er ,o f._ L o b es_ affec ted  bj_ A te le c ta s i s  in  
£ 1  y ih o o p _ i'C o u g h  P a t i e n t s .
Number 
o f  Lobes 
a f f e c t e d
..... .
C o n tro l
Group. . ,
Aureom ycin
Group
f
| C hloram phenicol 
! Group
T o ta l  P e r  
c e n t—  -------  - -------
One . . . . 5 3 I 5 13 41 .9
Two . . . . 4 3 : 5 12 3 8 .7
T hree  . . 1 3 ! i 5 1 6 .1
Four . . . 1 tf - 1 3 .3
F iv e  . . .
__________"  . . __________
- 1 " ' 0 -
T o t a l :
10
10 i i i  
-------  ~  .....J
31 100
The low er lo b e s  w ere in v o lv e d  i n  75 p e r  c e n t  o f  in s t a n c e s ,  th e  r i g h t  
low er lo b e  b e in g  in v o lv e d  i n  39 .3  p e r  c e n t  o f in s t a n c e s ,  and th e  l e f t  low er 
lo b e  i n  3 5 .7  p e r  c e n t ,  o f i n s t a n c e s ,  a s  i s  shovm i n  T able 4 6 .
T a b le  46 .
Lobar D ist r i b u t i o n  or£ A te l e c t a s i s  i n  51 Whooping Cough P a t i e n t s , 
d i v id e d a c c o rd ing  to  Tr e a t ment g ro u p s .
ymm ~  — 1  i i , i i  i  ■ »  —
No. o f Times in v o lv ed
----------- --------- -
T o ta l
Lobe C o n tro l
Group
Aureomycin
Group
Chloram­
p h e n ic o l
Group No.
P e r
c e n t
R ig h t Lower 
L e f t  Lower 
R ig h t M idd le  
L e f t  U pper 
R ig h t Upper 
L in g u la
6
7
3
8
6
6
1
1
8
7
2
I I
T
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
22
20
11
2
1
0 .
39 .3  ! 
3 5 .7  1 
1 9 .6  j 
3 .6  
1 .8
T o t a l : 16 22 ....._18. J 56 100
The r i g h t  m idd le  lo b e  was in v o lv e d  i n  19 .5  p e r  c e n t  o f  in s t a n c e s ,  and 
i n  5 .4  p e r  c e n t  o f  in s ta n c e s  th e  u p p er lo b e s  w ere in v o lv e d . N ic h o lso n  (1949)
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re v ie w in g  a  s e r i e s  o f  39 whooping cough p a t i e n t s  w i th  a t e l e c t a s i s ,  d is c o v e re d  
c o l l a p s e  i n  th e  r i g h t  low er lo b e  i n  89 .6  p e r  c e n t o f c a s e s ,  and i n  th e  l e f t  
low er lo b e  i n  4 8 .2  p e r  c e n t  o f c a s e s .  On th e  o th e r  hand , Lees (1950) i n  h i s  
s e r i e s  found  t h a t  th e  l e g t .  low er lo b e  was a f f e c te d  i n  50 .5  p e r  c e n t  o f c a s e s ,  
and th e  r i g h t  lo w er lo b e  was a f f e c te d  i n  36 .5  p e r  c e n t  o f c a s e s .  Table 47 shows 
how o f t e n  th e  lo b e s  w ere  a f f e c te d  s in g ly  and how o f te n  i n  co m b in a tio n .
T able  47
A n a to m ica l D is t r i b u t i o n  of At e l e c t a s i s  i n  51 ’Chopping Cough P a t i e n t s ,
d iv id e d  a c c o rd in g  to T reatm ent G roups.
Lobe o r Lobes C o n tro lGroup
A ureo­
m ycin
Group
Chloram ­
p h e n ic o l
Group
T o ta l
L e f t  Lower and R ig h t Lower < ,. . . . 3 2 4 9
R ig h t  Lower a lo n e  .............................. 2 2 2 6
L e f t  Lower a lo n e  ................................. 2 0 2 4
L e f t  Lower, R ig h t Lower and
R ig h t H id d ie 1 3 0 4
R ig h t M idd le  a lo n e  ............................ 1 1 1 3.”
R ig h t Lower and R ig h t M iddle 1 1 0 2
L e f t  Lower and R ig h t M iddle .......... 0 0 1 1
Rip'Trb TiUnp* end L e f t  Tinner . . . . . . . 0 1 0 1
L e f t  Lower, L e f t  Upper and
R ig h t Lower ........................................ 0 0 1 1
T o ta l  ................................. 10 10 11 31
The D egree o f A te le c t a s i s  and th e  S e v e r i ty  of I l l n e s s .
Of t h e  56 lo b e s  a f f e c te d ,  th e  a t e l e c t a s i s  was judged  to  be  s l i g h t  i n  
41 ( 7 3 .2 $ ) ,  m o d era te  i n  12 (2 1 .4 $ ) ,  and m arked i n  3 ( 5 #4$ ), as  i s  shown i n  
T ab le  4 8 . A t e l e c t a s i s  m s  p r e s e n t  i n  3 (1 0 .3 $ )  p a t i e n t s ,  i n  whom th e  i l l n e s s  
m s  m ild , i n  14 (3 2 .5 $ )  p a t i e n t s ,  i n  idiom th e  i l l n e s s  was m o d era te , and i n  14 
( 4 3 .8 $ )  p a t i e n t s ,  i n  whom th e  i l l n e s s  was s e v e re .  A te le c ta s i s  v/as, t h e r e f o r e ,  
more f r e q u e n t ly  m et w ith  i n  s e v e re  c a se s  th a n  i n  m odera te  c a s e s ,  and seldom  met 
w i th  i n  m ild  c a s e s .
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T ab le  4 8 .
D egree o f  A t e le c ta s i s  i n  56 Lobes i n  51 “Whooping Cough P a t i e n t s , 
d iv id e d  a c c o rd in g  to  th e  S e v e r i ty  of I l l n e s s  o f  th e  P a t i e n t s .
D egree of
A t e l e c t a s i s
S e v e r i ty  o f I l l n e s s  
o f  P a t i e n t s
M ild M oderate S evere
T o ta l
Mo P e r  c e n t
S l ig h t
M oderate
M arked
18
. 4
21 41 73 .2
6 12 2 1 .4
3 3 5 .4
T o ta l  Mo. of 
Lobes a f f e c t e d : 22 30 56 100
Mo. o f P a t i e n t s  
a f f e c te d :
^ 1 0 .3 )
14
^ 3 2 .6 )
„ 14 
‘(4 3 .8 )
31
*  The f ig u r e s  i n  p a r e n th e s i s  in d ic a te  th e  p e rc e n ta g e  o f th e
t o t a l  numbers o f p a t i e n t s  who were a f f e c te d  by a t e l e c t a s i s .
Time o f  O nset of A t e l e c t a s i s .
C o lla p s e  was n o ted  i n  56 lo b e s ,  and th e  week o f o n s e t  i n  each  in s ta n c e
i s  shown i n  T ab le  49 . I n  10 (1 7 .9 /0  lo b e s  th e  o n se t was i n  th e  2nd w eek, i n
10 (1 7 .9 /0  lo b e s  th e  o n s e t  was i n  th e  3 rd  week, i n  20 (3 5 .5 /0  lo b e s  t h e  o n s e t
was i n  th e  4bh w eek, i n  15 (2 6 .9 /0  lo b e s  th e  o n s e t  was i n  th e  5 th  w eek, and i n
one ( 1 .8 /0  lo b e  th e  o n s e t  was on th e  6 th  week of i l l n e s s .  A t e l e c t a s i s ,  t h e r e ­
f o r e ,  d e v e lo p e d  m ost o f te n  d u rin g  th e  4 th  and 5 th  weeks o f i l l n e s s .
T able  49 .
Week o f I l l n e s s  when  A te le c ta s i s  was f i r s t  n o ted  i n  56 Lobes 
i n  31 Whooping Cough P a t i e n t s ,  d iv id e d  a c c o rd in g  to  T reatm en t G roups.
Week Chlo ram- T o ta l
o f C o n tro l Aureomycin p h e n ic o l i P e r
I l l n e s s Group Group Group Mo. i c e n t—------ jj-------— T h Xu \ j. / • y
3 2 2 6 10 | 17 .9
* 4 7 6 7 20 { 35 .5
5 5 10
/ayj 15 i 26 .9
6 C 1 0 1 ! 1 .8
. T o ta l 16 22 18 56 J 100
— —------ ---
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D u ra tio n  o f  A t e l e c t a s i s .
I n  36 (64.4% ) lo b e s ,  re -e x p a n s io n  has o c c u rre d  i n  two w eeks, a s  i s  
shown i n  T ab le  5 0 . I n  a  f u r t h e r  f i v e  (9.C$>) lo b e s , re -e x p a n s io n  had  o c c u rre d  
by th e  4 th  w eek . I n  f o u r  ( 7 .($>) lo b e s ,  r e -e x p a n s io n  to o k  p la c e  w i th in  e ig h t  
w eeks, and i n  a  f u r t h e r  fo u r  (7 .0JO  lo b e s , re -e x p a n s io n  to o k  p la c e  w i th in  
t h r e e  m o n th s . I n  two (3 .6 /0  lo b e s ,  th e  c o l la p s e  l a s t e d  f o r  n e a r ly  fo u r  m onths, 
and i n  t h r e e  ( 5 .4 /0  lo b e s ,  th e  c o l la p s e  was s t i l l  p r e s e n t  a f t e r  fo u r  m onths.
I n  c a s e s  w here  th e  g e n e ra l  c o n d i t io n  was such a s  to  re n d e r  them  f i t  f o r  d i s ­
c h a rg e , t h i s  was n o t d e la y e d  b e c au se  o f r a d io lo g ic a l  f in d in g s .  C h ild re n  who 
w ere d is c h a rg e d  w ith  p o s i t i v e  r a d io lo g ic a l  f in d in g s  a t te n d e d  a t  a fo llo w -u p  
c l i n i c .  T hree p a t i e n t s  w ith  p e r s i s t e n t  a t e l e c t a s i s  a r e  s t i l l  u nder o b s e rv a t io n , 
and a  d e s c r i p t i o n  of th e s e  c a se s  w i l l  be g iv en  l a t e r .
T able  50.
D u ra tio n  of A te le c ta s i s  ( i n Weeks ) i n  56 Lobes 
i n  51 Whooping Cough P a t i e n t s ,  d iv ide 'd  a cco rd in g  to  T reatm ent G roups.
Time
i n
Weeks
C o n tro l Aureom ycin
Group
[ Chloram - 
j p h e n ic o l 
j Group
T o ta l
Group No. I P e r  cen t
1 4 5 j 6 15 J 26 .9
2 8 5 8 21 | 37 .5
3 0 2 0 2 j 3 .6
4 3 0 1 0 3 | 5 .4
5 -8 0 4 0 4 ' 7 -°
9-12 1 3 0 4 ! 7 .0
13-16 0 0 2 2 | 3 .6
Over 16 0 2 1 3 J 5 .4
D ied 0 1 1 2 J 3 .6
T o ta l 16 22 18 56 | 100
A t e l e c t a s i s  and th e  E f f e c t  o f th e  A nti b i o t i c s .
"When th e  in c id e n c e  o f  a t e l e c t a s i s  was c o n s id e re d  i n  r e l a t i o n  to  th e  th r e e  
t r e a tm e n t  g ro u p s , i t  was d is c o v e re d  t h a t  t r e a tm e n t  w ith  aureom ycin  and.
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c h lo ra m p h e n ic o l d id  n o t p re v e n t a t e l e c t a s i s .  F u rth e rm o re , a t e l e c t a s i s  
a p p e a re d  a t  th e  same tim e  o f i l l n e s s  and l a s t e d  a s  long  i n  p a t i e n t s  who r e c e i v ­
ed a n t i b i o t i c  t r e a tm e n t  a s  i t  d id  i n  c o n tr o l  p a t i e n t s .
A t e l e c t a s i s  was p r e s e n t  i n  te n  p a t i e n ts  i n  th e  c o n t r o l  g ro u p , t e n  
p a t i e n t s  i n  th e  au reom ycin  group and 11 p a t i e n t s  i n  th e  c h lo ram p h en ico l g roup , 
a s  i s  shown i n  T ab le  45 . The lo b a r  d i s t r i b u t i o n  m s  com parable  i n  p a t i e n t s  i n  
each  o f th e  t r e a tm e n t  g ro u p s , a s  i s  shown i n  T ables 46 and 4 7 . I n  some c a s e s ,  
a t e l e c t a s i s  was n o t ic e d  f o r  th e  f i r s t  tim e  d u rin g  th e  t r e a tm e n t  p e rio d  o r a f t e r  
th e  c o u rs e  o f  t r e a tm e n t  had been  g iv e n . T his in d ic a te s  t h a t  th e  a n t i b i o t i c s  
d id  no t p r e v e n t  th e  o c c u rre n c e  o f  a t e l e c t a s i s .  For exam ple, among th e  a u re o ­
m ycin  p a t i e n t s  t e n  o f th e  22 a f f e c te d  lo b e s  became a t e l e c t a t i c  i n  th e  5 th  week 
o f  i l l n e s s .  F u r th e rm o re , t h e r e  was no r e d u c t io n  i n  th e  d u r a t io n  of a t e l e c t a s i s  
among th e  t r e a t e d  c a s e s ;  i n  f a c t ,  th e  c o n t r o l  group  ap p eared  to  f a r e  b e t t e r .
For exam ple, a f t e r  fo u r  weeks, on ly  one lo b e  rem ained  a t e l e c t a t i c  i n  th e  c o n t r o l  
p a t i e n t s ;  w h e re a s , t e n  lo b e s  rem ained  a f f e c te d  i n  th e  p a t i e n t s  t r e a t e d  w ith  
au reo m y cin , and  fo u r  lo b e s  rem ained  a f f e c te d  i n  p a t i e n t s  t r e a t e d  w ith  ch lo ram ­
p h e n ic o l ,  a s  i s  shown i n  T able  50 .
The f a c t  t h a t  ch lo ra m p h e n ico l and aureom ycin  tre a tm e n t  has no e f f e c t  
on  th e  o c c u rre n c e  o f a t e l e c t a s i s  i n  whooping cough p a t i e n t s  i s  of c o n s id e ra b le  
im p o r ta n c e . I n  no in s ta n c e  can  I  find, re c o rd s  o f  s e r i a l  r a d io lo g ic a l  exam in­
a t i o n s  b e in g  c a r r i e d  o u t  i n  a  s im i la r  t r i a l  o f  a n t i b i o t i c s  i n  th e  t r e a tm e n t  of 
whooping cough . O ther w orkers a p p e a r  to  have ig n o re d  a t e l e c t a s i s  i n  e v a lu a tin g  
th e  r e s u l t s  o f t h e i r  c l i n i c a l  e x p e r ie n c e .
I f ,  a s  Lees (1950) s u g g e s ts ,  one o f  th e  c a u se s  o f t h e  i n i t i a l  c o l la p s e  
may b e  s w e llin g  o f  th e  b r o n c h io la r  m ucosa, th e n  one m igh t ex p e c t t h i s  to  be
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i n f e c t i v e  i n  o r i g i n .  As, i n  many c a s e s ,  a t e l e c t a s i s  o c c u rs  l a t e  i n  th e  i l l ­
n e s s ,  i t  w ould seem, l i k e l y  t h a t  secondary  in v ad in g  o rgan ism s r a t h e r  th a n  
Haemophilu s  p e r t u s s i s  a re  r e s p o n s ib le .  However, a t e l e c t a s i s  was s e e n  to  o c c u r 
d u r in g  o r  s h o r t l y  a f t e r  t r e a tm e n t  w ith  ch lo ram p h en ico l and au reom ycin , and th u s  
i t  seem s u n l ik e ly  t h a t  th e  p ro c e s s  i s  s o le ly  i n f e c t i v e .  I t  may w e ll  be  t h a t  a 
t o x i n  p ro d u ced  by Haemo p h ilu s  p e r t u s s i s  cau ses  damage to  th e  b r o n c h io la r  mucosa 
a t  a n  e a r l y  s ta g e  i n  th e  i l l n e s s ,  and t h a t  i n  some c a se s  th e  damage does n o t 
become a p p a re n t  u n t i l  l a t e r  i n  th e  i l l n e s s .  This th e o ry  would e x p la in  why th e  
a n t i b i o t i c s  a r e  n o t e f f e c t i v e  i n  p re v e n tin g  a t e l e c t a s i s .
C ases o f P e r s i s t ent  A te l e c t a s i s .
I n  t h r e e  p a t i e n t s  a t e l e c t a s i s  p e r s i s t e d  fo r  lo n g e r  th a n  16 w eeks. These 
c a s e s  a r e  s t i l l  u n d e r  o b s e rv a t io n  and a summaiy of th e  c a se  r e c o rd s  7 / i l l  now be 
g iv e n .
Case Ho. 1 . A fem ale c h i l d ,  aged 4 y e a r s ,  was a d m itte d  on th e  14 th  day 
o f  i l l n e s s .  She was s e v e r e ly  i l l  and had a 7 /e ll-d e v e lo p e d  paroxysm al cough 
and whoop w i th  v o m it in g . At t h i s  s ta g e  she  was a p y r e x ia l .  S l ig h t  im provem ent 
was n o te d  fo llo w in g  th e  c o u rse  of t r e a tm e n t  w ith  c h lo ra m p h e n ico l, and th e  cough 
became lo o s e  a^d p r o d u c t iv e .  On th e  4 th  week o f i l l n e s s ,  th e  p a t i e n t ’ s co n ­
d i t i o n  d e t e r i o r a t e d .  She had a p u r u le n t  sputum, and p h y s ic a l  ex a m in a tio n  o f th e  
c h e s t  r e v e a le d  r& le s  a t  th e  l e f t  base  w ith  d u l ln e s s  on p e rc u s s io n . The te m p e r­
a t u r e  was i n t e r m i t t e n t  to  9 9 .8 °F . A seven -day  c o u rse  of t r e a tm e n t  v /ith  p e n i ­
c i l l i n  c a u se d  s l i g h t  im provem ent, b u t i t  v/as n o t u n t i l  th e  8 th  week t n a t  th e  
c h i l d ' s  c o n d i t io n  g ra d u a l ly  im proved . She v/as d isc h a rg e d  on th e  lo th  week o .l 
i l l n e s s ,  by  which tim e  h e r  g e n e ra l  c o n d i t io n  v/as good. Paroxysm al cougn w icn 
whoop v/ere s t i l l  p r e s e n t .
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On a d m is s io n , r a d io lo g ic a l  ex am in a tio n  o f th e  c h e s t  r e v e a le d  c o l la p s e  
o f  th e  r i g h t  m id d le  lo b e .  By th e  4 th  week o f i l l n e s s ,  th e  r i g h t  m idd le  lo b e  
c o l l a p s e  had  im proved , and th e r e  was m odera te  c o l la p s e  o f  th e  l e f t  low er lo b e .
On t h e  8 th  w eek, th e  r a d io lo g ic a l  appearance  was unchanged . By th e  12 th  week, 
th e  m o d era te  c o l la p s e  o f  th e  l e f t  low er lo b e  was unchanged, b u t th e  r i g h t  m idd le  
lo b e  had  re -e x p a n d e d . The r a d io lo g ic a l  appearance  rem ained  unchanged f o r  th e  
fo llo w in g  n in e  m on ths.
F o llo w in g  d is c h a rg e  from  h o s p i t a l ,  th e  c h i ld  c o n tin u e d  to  cough and had 
p u r u le n t  sputum  e s p e c i a l l y  i n  th e  m orn ings. One y e a r  a f t e r  h e r  o r ig i n a l  i l l ­
n e s s  she was r e - a d m i t te d  w ith  a c u te  l e f t  lo b a r  pneum onia. On t h i s  o c c a s io n  
t h e r e  was a  r a p id  re s p o n s e  to  p e n i c i l l i n  th e ra p y , and on d is c h a rg e  from  h o s p i t a l ,  
s l i g h t  a t e l e c t a s i s  a t  th e  l e f t  low er lobe  was d e t e c t e d . r a d i o l o g i c a l l y . Cough 
w ith  a  c o p io u s  amount of p u r u le n t  sputum was s t i l l  p r e s e n t ,  and p o s tu r a l  d ra in a g e  
was i n s t i t u t e d .  An a tte m p t  a t  b ronchography  was made u nder g e n e ra l  a n a e s th e s ia  
b u t v/as u n s u c c e s s f u l .  D e sp ite  t h i s  t h e r e  i s  a  s tro n g  in d ic a t io n  on c l i n i c a l  
g ro u n d s t h a t  t h i s  i s  a c a se  o f b r o n c h ie c t a s i s .
Case No. 2 . A m ale c h i l d ,  aged 1 y e a r  and 9 m onths, was a d m it te d 'o n  th e  
1 3 th  day o f i l l n e s s .  He was m o d e ra te ly  i l l ,  hav ing  a w e ll-d e v e lo p e d  paroxysm al 
cough and w hoop. He was a p y r e x ia l  th ro u g h o u t th e  i l l n e s s .  P h y s ic a l  ex a m in a tio n  
o f  th e  c h e s t  r e v e a le d  h a rs h  b r e a th  sounds s jA  r a l e s  a t  b o th  b a s e s .  No im prove­
ment was n o te d  fo llo w in g  th e  7-day  c o u rse  of aureom ycin .
On th e  2 5 th  day o f i l l n e s s ,  th e  c h i ld  deve loped  broncho-pneum onia which 
r e s o lv e d  q u ic k ly  when t r e a t e d  w ith  p e n i c i l l i n .  The c h ild  made a r a p id  re c o v e ry  
b u t p h y s ic a l  e x a m in a tio n  of th e  c h e s t  re v e a le d  p e r s i s te n c  r a l e s  a t  douti b a s e s .
He was w e l l  when d isc h a rg e d  a f t e r  seven  weeks i n  h o s p i t a l .
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On a d m is s io n , r a d io lo g ic a l  e x a m in a tio n  of th e  c h e s t  r e v e a le d  s l i g h t  
a t e l e c t a s i s  o f  t n e  r i g h t  lo w er lo b e . On th e  4 th  week of i l l n e s s ,  s l i g h t  
a t e l e c t a s i s  Oi. th e  l e f t  low er lo b e  v/as n o te d , and th e  a t e l e c t a s i s  o f  th e  r i g h t  
lo w er lo b e  had  become m arked. By th e  6 th  week o f i l l n e s s ,  th e  l e f t  low er lo b e  
had  re -e x p a n d e d , b u t  th e  r i g h t  low er lo b e  rem ained unchanged .
As t h i s  p a t i e n t  removed to  a n o th e r  d i s t r i c t ,  o b s e rv a t io n  lias n o t been 
c a r r i e d  o u t a t  r e g u l a r  i n t e r v a l s .  He was l a s t  se en  i n  J u ly ,  1S54, when 
c l i n i c a l  e x a m in a tio n  o f  th e  c h e s t  re v e a le d  a few c r e p i t a t io n s  i n  th e  low er lobe  
o f  th e  l e f t  lu n g . R a d io lo g ic a l  e x am in a tio n  showed in flam m ato ry  changes a t  
b o th  b a s e s .  D uring th e  p a s t  t h r e e  y e a rs  he  has had a p e r s i s t e n t  cough and 
c o p io u s  p u r u le n t  sputum , e s p e c ia l ly  i n  th e  m orn in g s. He h a s  s u f f e r e d  from  
r e p e a te d  c o ld s  and a t t a c k s  o f " b r o n c h i t i s " ,  w hich w ere t r e a t e d  w ith  su lphonam ides 
by th e  g e n e r a l  p r a c t i t i o n e r .
C l i n i c a l l y ,  t h i s  is  a c a s e  o f b r o n c h ie c ta s is ,  b u t  a s  th e  c h i ld  i s  
a t t e n d in g  a n o th e r  h o s p i t a l  w ith  c h ro n ic  s u p u ra t iv e  o t i t i s  m edia, and has  
e n la rg e d  t o n s i l s  and a d e n o id s , b ronchography  w i l l  have to  be p o stp o n ed  m eantim e.
Case H o.3 .  A m ale c h i l d ,  aged two m onths, who was a d m itte d  on th e  8 th
day  o f i l l n e s s ,  had  a  paroxysm al cough b u t  no whoop. He v/as w e l l  n o u rish e d  
and to o k  h i s  f e e d s  w e l l .  C l i n i c a l l y ,  th e  c h e s t  s ig n s  were th o s e  o f  b r o n c h i t i s .  
T here  v/as i n t e r m i t t e n t  p y re x ia  to  9 9 .8 °F . d u rin g  th e  f i r s t  t h r e e  d a y s , b u t  v /ith  
au reo m y cin  t r e a tm e n t  th e  te m p e ra tu re  r e tu rn e d  to  no rm al.
D uring th e  3 rd  week of i l l n e s s ,  th e  c h i l d ’s c o n d i t io n  d e t e r io r a t e d .  He 
was l e t h a r g i c  and s u f f e r e d  from  lo s s  of a p p e t i t e .  There v/as some c y a n o s is  
d u r in g  p a roxysm al coughing , and he v/as s e r i o u s l y  i l x .  During th e  xo llow ing  
t h r e e  w eeks he was p la c e d  i n  an  oxygen t e n t  irom cxme to  Lime. Tne temperatUi. e
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was o c c a s io n a l ly  r a i s e d  to  99 °-1 0 0 °F . G eneral improvement was slow  and th e  
c h i l d  was n o t d is c h a rg e d  u n t i l  th e  13 th  week o f  i l l n e s s .
R a d io lo g ic a l  ex a m in a tio n  o f th e  c h e s t  on a d m iss io n , i . e . ,  d u rin g  th e  
2nd week o f i l l n e s s ,  showed s l i g h t  a t e l e c t a s i s  of th e  r i g h t  u p p e r  lo b e  and th e  
r i g h t  lo w er lo b e .  D uring the  3 rd  w eek, th e  r i g h t  u p p e r lo b e  had re -e x p a n d e d , 
and t h e r e  m s  no change i n  th e  ap p earan ce  of th e  r i g h t  low er lo b e .  There v/as 
a ls o  a d e g re e  o f  c o l la p s e  o f  th e  r ig h t  m idd le  lo b e . On th e  4 th  w eek, th e  
r i g h t  u p p e r  and r i g h t  m idd le  lo b e s  v/ere unchanged, an d , i n  a d d i t io n ,  th e r e  was 
s l i g h t  a t e l e c t a s i s  of th e  l e f t  low er lo b e . By th e  5 th  week, t h e  a t e l e c t a s i s  
o f  b o th  low er lo b e s  was m o d era te , and th e r e  v/as com ple te  c o l la p s e  o f  th e  r i g h t  
m id d le  lo b e .  By th e  8 th  w eek, t h e r e  v/as only  s l i g h t  a t e l e c t a s i s  i n  b o th  low er 
lo b e s ,  and p a r t i a l  c o l la p s e  o f  th e  r i g h t  m idd le  lo b e .  On th e  12 th  week, th e  
c o l l a p s e  o f th e  r i g h t  m idd le  lo b e  was s t i l l  p r e s e n t ,  a lth o u g h  some re -e x p a n s io n  
had  taken , p la c e ,  o th e rw is e  th e  lung f i e l d s  ap peared  c l e a r .
S ix  m onths a f t e r  th e  o n s e t  o f  th e  i l l n e s s ,  re -e x p a n s io n  o f th e  r i g h t  
m id d le  lo b e  was c o m p le te , b u t s l i g h t  a t e l e c t a s i s  o f  b o th  low er lo b e s  had r e ­
a p p e a re d . The c h i ld  had  a p e r s i s t e n t  cough w ith  sputum and was s u s c e p t ib le  
t o  r e s p i r a t o r y  i n f e c t i o n s .  S in c e  t h a t  tim e  he had been  i n  h o s p i t a l  on fo u r  
o c c a s io n s  w ith  pneum onia.
T h is p a t i e n t  was l a s t  se en  i n  Kay, 1954, when p h y s ic a l  ex a m in a tio n  o f 
th e  c h e s t  r e v e a le d  rh o n ch i a t  th e  r i g h t  b a se  and r a l e s  i n  th e  l a t e r a l  a s p e c t  o f 
t h e  l e f t  b a s e .  R a d io lo g ic a l  ex a m in a tio n  showed in flam m ato ry  changes a t  t h e  l e f t  
b a s e .  Cough p e r s i s t s  and he f r e q u e n t ly  vom its  co p io u s  amounts o j . sw allow ed 
sputum , e s p e c i a l l y  i n  th e  m o rn in g s . T h is i s  un d o u b ted ly  a Case o f b ro n c h i ­
e c t a s i s .
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T hese t h r e e  p a t i e n t s  have a t y p i c a l  h i s t o r y  o f 'b r o n c h ie c ta s is ,  and t h i s  
c o n firm s  th e  work o f L ander (1946) and Lees (1 9 5 0 ), who in d ic a te d  t h a t  t h e r e  was 
a  c lo s e  r e l a t i o n s h i p  be tw een  a t e l e c t a s i s  and b r o n c h ie c t a s i s .  I n  t h i s  s e r i e s ,  
b r o n c h i e c t a s i s ,  as a  se q u e l to  whooping cough, o c c u rre d  i n  th r e e  (3 .3 $ )  o f  96 
p a t i e n t s ,  and i t  i s  w o rth  n o tin g  t h a t  th e  c o n d i t io n  a ro s e  d e s p i t e  th e  a d m in is ­
t r a t i o n  o f c h lo ra m p h e n ic o l i n  c a se  N o .l ,  and aureom ycin  i n  c a se s  Nos. 2 and 3 .
I n  view  o f th e  c h ro n ic  i n d i s p o s i t i o n  t h a t  b r o n c h ie c ta s is  c a u s e s ,  th e  in c id e n c e  
i s  o b v io u s ly  a s e r io u s  one .
Summary.
R a d io lo g ic a l  e v id e n c e  of a t e l e c t a s i s  was n o ted  i n  3 2 .3  p e r  c e n t  o f  96 
ivhooping cough p a t i e n t s .  I t  was sm all i n  e x te n t  i n  73 .2  p e r  c e n t  o f  th e  
a f f e c t e d  lo b e s ,  and t h e r e  7/as com plete  r e -e x p a n s io n  i n  64 .2  p e r  c e n t  o f th e  
in v o lv e d  lo b e s  w i t h in  two w eeks.
I n  t h i s  s e r i e s  i t  was n o ted  t h a t  75 p e r  c e n t  o f th e  in v o lv e d  lo b e s  
w ere t h e  low er lo b e s ,  and th e  g r e a t e s t  in c id e n c e  of a t e l e c t a s i s  was n o ted  i n  
c h i l d r e n  i n  t h e  a g e -g ro u p s  1-5 y e a r s .
T reatm en t w ith  aureom ycin  o r c h lo ram p h en ico l had no e f f e c t  on  th e  
p r e v e n t io n ,  l i m i t a t i o n  i n  e x te n t ,  o r  d u r a t io n  of a t e l e c t a s i s  i n  t h i s  s e r i e s .
I n  t h r e e  i n s t a n c e s ,  a t e l e c t a s i s  l a s t e d  fo r  lo n g e r  t h a n  16 w eeks, and 
t h e s e  p a t i e n t s  now have th e  symptoms and c l i n i c a l  s ig n s  o f b r o n c h ie c t a s i s .
C H A P T E R .  13.
THE INVESTIGATION OF CONTACTS OF PATIENTS 
SUFFERING FROM WHOOPING COUGH
BY ENQUIRY AND BACTERIOLOGICAL METHODS.
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D uring  th e  s ix -m o n th  p e r io d  i n  w hich th e  a n t i b i o t i c  t r i a l  was b e in g  
c a r r i e d  o u t i t  was d e c id e d  to  c a r ry  out b a c t e r i o l o g ic a l  ex am in a tio n s  on as 
many c o n ta c t s  o f  co n firm ed  whooping cough p a t i e n t s  a s  p o s s ib le .  T h is 
a d d i t i o n a l  i n v e s t i g a t i o n  m s  c a r r i e d  out i n  o rd e r  to  o b se rv e  th e  sp re a d  o f
in x e c  id  on among c o n ta c t s ,  to  de te rm in e  th e  in c id e n c e  o f secondary  c a se s  o f
wnooping cough i n  c lo s e d  com m unities, and to  d e te rm in e  i f  h e a lth y  c a r r i e r s  o f  
H aem ophilus p e r t u s s i s  e x i s t .  I t  was d e c id e d , t h e r e f o r e ,  to  examine
( a )  The s t a f f  o f th e  two whooping cough w ards i n  th e  h o s p i t a l  when
th e  a n t i b i o t i c  t r i a l  was be in g  c a rr ie d , o u t .
(b )  Fam ily  c o n ta c ts  of p a t i e n t s  a d m itte d  to  th e  a n t i b i o t i c  t r i a l .
( c )  I t  was f u r t h e r  c o n s id e re d  t h a t  o u tb re a k s  o r  p o t e n t i a l  o u tb re a k s  
o f  w hooping cough i n  c h i ld r e n ’ s r e s i d e n t i a l  homes would p re s e n t  a good 
f i e l d  o f s tu d y .  A rrangem ents w ere made w ith  th e  Glasgow H e a lth  and 
W e lfa re  D epartm ent to  n o t i f y  me whenever an  i n s t i t u t i o n a l  case  of
.w h o o p in g  cough was s u s p e c te d .
I n  t h i s  i n v e s t i g a t io n  s e r i a l  p e rn a s a l  swabs w ere  ta k e n  from  45 members 
o f  th e  s t a f f  of th e  whooping cough ? /a rd s . E ig h ty -se v e n  fa m ily  c o n ta c ts  were 
exam ined i n  t h e i r  homes w here p e rn a s a l  swabs w ere ta k e n . I n  a d d i t io n ,  I  was 
c a l l e d  to  v i s i t  c h i ld r e n  i n  e ig h t  r e s i d e n t i a l  homes, and i n  fo u r  homes a c tu a l  
c a s e s  o f  whooping cough w ere d is c o v e re d .
I n  Copenhagen, K r is te n s e n  (1933) r e p o r te d  on 15 y e a r s ’ e x p e r ie n c e  a s  
t o  th e  o c c u rre n c e  o f Haem ophilus p e r t u s s i s . He examined cough p l a t e s ,  
p h a ry n g e a l and la r y n g e a l  c u l tu r e s  from. 500 h e a lth y  p e rso n s  who had no t been  i n  
c o n ta c t  w ith  whooping cough, and 301 p e rso n s  who l iv e d  i n  c lo s e  c o n ta c t  w ith  a 
c a se  o f  whooping cough f o r  more th a n  one w eek. He s im i la r ly  examined 202
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p a t i e n t s  w h o  w ere  s u f f e r in g  from  v a r io u s  d is e a s e s  of th e  r e s p i r a t c i y  t r a c t . ,  
o th e r , t h a n  whooping cough. Hegativ© r e s u l t s  were o b ta in e d  from  a l l  e x c ep t 
n in e  o f  th e  301 c o n ta c t s ,  a l l  of whom l a t e r  developed  whooping cough . He 
fo u n d  no h e a l th y  c a r r i e r s  of H aem ophilus p e r t u s s i s , a lth o u g h  abor-tiv^  and 
a t y p i c a l  c a s e s  w ere  f r e q u e n t ly  found e s p e c ia l ly  i n  a d u l t s .  B l a t t  and L ev in  
V 1 S 3 3 ) ,  s tu d y in g  ep id em ics  of whooping cough i n  th r e e  Chicago h o s p i t a l s ,  r e ­
p o r te d  h av in g  i s o l a t e d  H aem ophilus p e r t u s s i s  from th e  nasopharynx  o f  th r e e  
p a t i e n t s  who had had whooping cough and who d id  n o t l a t e r  deve lop  th e  d i s e a s e .  
The St a f f  of  t he th o o p i ng Cough W ards.
E very  two to  th r e e  weeks d u rin g  th e  p e rio d  of th e  a n t i b i o t i c  t r i a l ,  
p e r n a s a l  swabs w ere  ta k e n  from  th e  members of th e  s t a f f  o f th e  whooping cough 
w a rd s . The s t a f f  c o -o p e ra te d  w ell, w ith  th e  e x c e p tio n  o f  two w ard-m aids who 
r e f u s e d  t o  have  th e  ex a m in a tio n s  c a r r i e d  o u t .  Swabbing was c a r r i e d  out on 
e ig h t  o c c a s io n s ,  b u t  changes i n  s t a f f  caused  v a r i a t i o n  i n  th e  number of t im e s  
each p e rs o n  m s  swabbed. A t o t a l  of 195 swabs were ta k e n  from  45 a p p a re n tly  
h e a l th y  p e rs o n s  i n  c lo s e  c o n ta c t  w ith  whooping cough, t h i r t e e n  members of th e  
s t a f f  b e in g  swabbed on seven  o r e ig h t  o c c a s io n s ;  as i s  shown i n  Table 51.
I n  no c a s e  was Haemophilu s  p e r t u s s i s  o r  Haem ophilus p a r a p e r tu s s i s  i s o l a t e d  from 
th e  n aso p h ary n x  i n  any of th e s e  c o n ta c t s .
A c a r e f u l  n o te  was made o f  th e  p rev io u s  h i s t o i y  o f hav ing  had whooping 
cough i n  each  c a s e .  Of th e  45 p e rso n s  swabbed, 26 gave a h i s t o r y  o f hav ing  
had  whooping cough , n in e  had no h i s to r y  o f having  had wnooping cough, and i n  
t e n  m em bers-o f th e  s t a f f ,  no a c c u r a te  h i s to r y  o f p re v io u s  i n f e c t i o n  was 
o b ta in e d ,  as i s  shown in  T able  52.
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T able  51
S t a f f  C o n ta c ts  from  whom P e rn a s a l  Swabs were ta k e r s  
show ing t h e  T o ta l  Dumber of Swabs ta k e n  i n  each in s ta .n o e .
Humber 
o f  Swabs
Humber o f  Members 
o f  S t a f f  
swabb ed
'T o t a l  Hurrber 
o f  Swabs 
ta k e n
1 2 2
2 11 22
3 9 27
4 5 20
5 3 115
6 2 12
7 7 49
8 ______ .6___________  i 48
T o ta l
........ - .....  J
195
T able  52
S t a f f  C o n ta c ts  from  whom P e rn a s a l  Swabs were t a k e n , 
i n d ic a t i n g  w hether o r n o t each Member had o r had n o t 
p r e v io u s ly  s u f f e r e d  from  whooping Gough.
Members of 
S t a f f
P re v io u s  H is to ry  
llhooping Cough
of
T o ta li\jl es j 
*
Ho {
i
DonTt
Know
M ed ica l O f f ic e r  . . . i  ! 0 1 0 1
S i s t e r s  ..................... o ! 2 I 0 2
1 S ta f f -H u rs e s  .......... i  I 1 ! 0 2
H urses ........................ 23 j 4 ! 8 35
W ard-M aids .............. i  ! 2 ! 2 5
T o ta l .............. 26 |
— i—
9 !
- .......... ........1—
10 45
Head c o ld s  among th e  s t a f f  w ere f r e q u e n t ,  and i t  was th o u g h t t h a t  
th e y  o c c u rre d  more o fte n 'w h e n  a new b a tc h  of p a t i e n t s  i n  th e  c a ta r r h a l  s ta g e  
o f th e  i l l n e s s  had b e e n  a d m itte d . P re v io u s  e x p e rie n c e  o f  s e n io r  members of 
th e  s t a f f  s u g g e s te d  t h a t  th e y  had few er c o ld s  when w orking i n  a  b ro n ch o ­
pneum onia w a rd . T h is o b s e rv a t io n  was no t c o n t r o l le d  and b a c te r io lo g y  f a i l e d
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t o  p ro v e  any a s s o c i a t i o n  w ith  HaemophiIns p e r tu s s i s .
F am ily  C o n ta c ts .
E ig h te e n  homes from, which a c a se  of whooping cough had a r i s e n  v/ere 
v i s i t e d ,  and a l l  th e  f a m i l i e s  c o -o p e ra te d  i n  p e rm it t in g  th e  ta k in g  of p e r n a s a l  
swaos from  each member o f th e  h o u se h o ld . I n  a l l ,  8 ? p e rn a s a l  swabs w ere ta k e n , 
and th e  number o f members i n  th e  v a r io u s  househo ld s i s  shown i n  T able 53 .
Table 5 3 .
F am ily  C o n ta c ts  -  showing th e  Number o f  F a m ilie s  Swabbed 
and th e  Humber o f  Members i n  each F am ily .
Number of 
Members o f  
t h e  Fam ily
Number 
of
F a m ilie s
Nuniber 
o f Swabs 
Taken
3 5 15
4 4 16
5 4 2 0
6 2 1 2
7 1 7
8 1 8
9 1 9
T o ta l 18 87
T h ir te e n  c h i ld r e n  had s u f f e r e d  from  whooping cough w i th in  s ix  weeks o f 
sw abbing and 'were c o n v a le s c e n t a t  t h e  tim e  o f th e  v i s i t .  One p e rn a s a l  swab 
wras ta k e n  from  each member o f th e  fa m ily  a t  th e  tim e  o f  th e  v i s i t ,  and th e  
f a m ily  was l a t e r  c o n ta c te d  to  en su re  t h a t  none o f  th e  members o f th e  ho u seh o ld  
had  s u b s e q u e n tly  d ev e lo p ed  whooping cough. In  no c a se  was Haem ophilus 
p e r t u s s i s  o r  H aem ophilus p a r a p e r tu s s i s  i s o l a t e d .
Of th e  87 c o n ta c ts  exam ined, o n ly  n in e  had no h i s to r y  o f  h av in g  had 
whooping cough , and i n  a  f u r t h e r  f o u r ,  no a c c u ra te  H is to ry  was o b ta in e d , a s  i s  
shown i n  T ab le  54 . Of th e  87 c o n ta c ts ,  43 w ere over te n  y e a rs  of a g e , and 
o n ly  t h r e e  w ere u n d er th e  age of one y e a r .  On th r e e  o c c a s io n s , I t  was
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d is c o v e re d  t h a t  o ld e r  c h i ld r e n  i n  th e  fa m ily  had r e c e n t ly  s u f f e r e d  from 
whooping cough b u t  t h a t  th e  g e n e ra l  p r a c t i t i o n e r  had n o t b een  c a l l e d  u n t i l  th e  
baby  had  ta k e n  i l l .  These c h i ld r e n  w ere u s u a l ly  t r e a t e d  by th e  g ran d m o th er, 
and t h i s  i n d i c a t e s  th e  n e c e s s i ty  fo r  h e a l th  e d u c a tio n  among c e r t a i n  s e c t io n s  o f 
th e  p o p u la t io n .
T able 54
Age D i s t r i b u t i o n  o f  th e  8 7 fam ily  C o n ta c ts  o b se rv e d ,
showing th e  P re v io u s  H is to ry  a s  to  w h e th e r o r n o t
each  Member had s u f f e r e d  from  V/hooping Cough.
Age
P re v io u s  H is to ry  of 
YJhooping Cough T o ta l
Yes Eo i D on ,tj know
0 - 1  y e a r  ..............
1 -5  y e a r s  ..............
5 -1 0  y e a r s  ..........
Over 10 y e a r s  . . .
1
16
2 0
37
i
2  | 0  
2  ; 1 
1 J 1 
4 J 2
3
19
2 2
43
A ll  Ages . . . . . . . 74 9 | 4
—  .. i
87
I n  th e  s o c ia l  c la s s e s  in v o lv e d , which w ere m o stly  IV and V, i t  was f r e ­
q u e n t ly  p o s s ib l e  to  g e t  an  a c c u r a te  p re v io u s  h i s to r y  o f i n f e c t io u s  d is e a s e s  
from  w hich each  member o f  th e  fa m ily  had s u f f e r e d .  On th e  o th e r  hand , i n  a  
l a r g e  p r o p o r t io n  o f  n u r s e s ,  i t  was im p o ss ib le  to  g a in  s im i la r  a c c u r a te  
h i s t o r i e s •
In q u ir y  was made as to  any o th e r  i l l n e s s  i n  th e  h o u seh o ld  i n  th e  s i x -  
week p e r io d  p r i o r  to  th e  v i s i t .  ho s ig n i f i c a n t  i l l n e s s  v*ras n o te d , a lth o u g h  
s e v e r a l  o f  th e  a d u l t s  r e p o r te d  hav ing  head -co ld s>  th e  in c id e n c e  d id  n o t a p p e a r
u n d u ly  h i g h •
C o n ta c ts  i n  C h i ld re n ’ s R e s id e n t ia l  Homes.
The p h y s ic ia n  i n  cn a rg e  o f th e  c h i l d r e n 's  nomes in io riaod  me t u a t  
a c tu a l  o r  s u s p e c te d  c a s e s  of whooping cough had o c c u rre d  d u rin g  th e  1950-51
e p id e ifu c . On Tour o c c a s io n s , c l i n i c a l  and b a c te r io lo g ic a l  ex am in a tio n s  of 
th e  s u s p e c te d  c a s e  and c o n ta c ts  w ere n e g a t iv e ,  and , t h e r e f o r e ,  a r e  n o t d i s ­
c u sse d  i n  t h e  d e s c r i p t i o n  o f  i n s t i t u t i o n a l  o u tb re a k s . There w ere f i v e  a c tu a l  
o u tb re a k s  o f w hooping cough which o c c u rre d  i n  fo u r  homes, i n  one o f  th e s e  two 
s e p a r a te  o u tb re a k s  o c c u rre d .
Soon a f t e r  b e in g  n o t i f i e d  I  v i s i t e d  th e  home in v o lv e d  and to o k  p a r t i ­
c u l a r s  a s  t o  d e g re e  of c o n ta c t  o f  th e  o th e r  c h i ld r e n .  P e rn a s a l  swabs w ere 
t a k e n  from  a l l  c o n ta c ts  a t  w eekly i n t e r v a l s ,  and, vdien n e c e s s a ry , p h y s ic a l  
e x a m in a tio n s  w ere c a r r i e d  o u t . .  C h ild re n  were d iv id e d  in to  two c a te g o r ie s :  
s u s c e p t ib l e ,  i f  th e y  had n o t p r e v io u s ly  s u f f e re d  from  w hooping cough, and n o t 
s u s c e p t ib l e ,  i f  t h e r e  was a h i s t o r y  o f  hav ing  s u f f e re d  from  th e  i l l n e s s .
F o r co n v en ien ce  th e  homes have b e e n  r e f e r r e d  to  by i n i t i a l  l e t t e r s ,  
and a  summary o f  each  o u tb re a k  m i l  be  g iv e n .
Home A ( 1 s t  O u tb re a k ) .
T h is  home i s  ru n  by th e  C h ild re n ’s D epartm ent o f  th e  C o rp o ra tio n  o f
G lasgow  f o r  th e  lo n g -te rm  c a re  o f c h i ld r e n  up to  th e  age o f  f i v e  y e a r s .  About
m id-D ecem ber, 1950, a  f o u r - y e a r - o ld  fem ale  c h i l d ,  who had been  a d m itte d  t o  th e
home two w eeks p r e v io u s ly ,  deve loped  a s e v e re  h e a d -c o ld  and cough. At t h a t
t im e , whooping cough was n o t s u s p e c te d , b u t l a t e r  developm ents su g g e s te d  t h a t
t h i s  was a  ’’m issed  c a s e ” and th e  cause  o f th e  o u tb re a k . Aoout 3rd  Ja n u a ry ,
1951, fo u r  c h i ld r e n  s ic k e n e d  w ith  a s im i la r  i l l n e s s ,  b u t  i t  was n o t u n t i l  18 th
J a n u a ry , when t h r e e  o f th e  c h i ld r e n  deve loped  a whoop, t h a t  th e  d ia g n o s is  was
m ade. T hese t h r e e  c h i ld r e n  w ere adm itted , to  Ruch.il3. h o s p i t a l  tn a ^  d.ag and th e
f o u r th  c h i l d ,  who deve loped  a whoop fo u r days l a t e r ,  was adm itoea  to ivn igh fcsv .rc o d
H o s p i ta l .  C l i n i c a l l y  a l l  th e s e  c h i ld r e n  had w ell-developed , whooping cough, 
b u t  b a c t e r i o l o g i c a l  e x a m in a tio n  was n e g a tiv e  f o r  Ife^mpphUus ^ e r tu s y s is .
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I n  th e  home, c h i ld r e n  w ere d iv id e d  acco rd in g  to  age in to  th r e e  u n i t s :  
u n d e r  1 y e a r ,  1 -3  y e a r s ,  and over 3 y e a rs*  There was f r e e  m ixing betw een  
c h i l d r e n  i n  t h e  two o ld e r  a g e -g ro u p s , b u t th e  i n f a n t s  d id  no t come in to  c o n b ac t 
w i th  th e  c h i ld r e n  o v e r one y e a r  of a g e . There were 16 c h i ld r e n  i n  th e  home a t  
th e  t im e  o f  th e  v i s i t ,  and th e  r e s u l t s  o f  th e  weekly b a c t e r i o l o g ic a l  exam ina­
t i o n s  a r e  shown i n  T ab le  55 .
ol e  5 5 .
The D ates o f  B a c te r io lo g ic a l  E xam inations i n  Home nAu, 
show ing t h e  Humber o f C h ild re n  examined on each o c c a s io n , 
S u s c e p t i b i l i t y  to  I n f e c t io n ,  and th e  Hum ber.of P o s i t i v e  Sv;abs o b ta in e d .
D ate
T o ta l
Ho. 
Swabbed
T o ta l
Ho.
S u s c e p tib le
T o ta l  Ho. 
Hot 
S u s c e p tib le
Ho. of 
P o s i t i v e  
Swabs
2 3 .1 .5 1 16 14 2 4
29:. 1 .5 1 1 0 8 2 1
5 .2 .5 1 9 9 - 0
1 3 .2 .5 1 9 9 - 0
1 9 .2 .5 1 8 8 0
P e r n a s a l  swabs w ere  ta k e n  from  16 c h i ld r e n ,  14 o f whom had n o t p r e v io u s ­
ly  had  w hooping cough . As th e  r e s u l t  o f th e  f i r s t  v i s i t ,  H aem ophilus p e r t u s s i s  
was i s o l a t e d  from  fo u r  c h i ld r e n ,  two o f  ■whom had been  a d m itte d  to  h o s p i t a l  b e fo re  
t h e  b a c t e r i o l o g i c a l  r e s u l t s  w ere known. The rem ain ing  two p a t i e n t s  w ere 
a d m itte d  fo llo w in g  th e  r e s u l t  o f  b a c te r i o l o g ic a l  ex a m in a tio n , and th e y  d id  no t 
d e v e lo p  s ig n s  o f paroxysm al cough u n t i l  th e  3 rd  and 5 th  day o f  o b s e rv a t io n , 
r e s p e c t i v e l y .  A f u r t h e r  c a se  was d iagnosed  fo llo w in g  th e  second v i s i t ,  b u t  
t h e r e a f t e r  no f u r t h e r  p o s i t i v e  c a se s  w ere d ia g n o se d .
I n  t h i s  o u tb re a k  a l l  th e  a f f e c te d  c h i ld r e n  w ere i n  th e  ag e-g ro u p  1-5 
y e a r s ,  and th e  i n f e c t i o n  was p resum ably  from  c a se  to  c a s e .  I n  t h i s  none ^ner^ 
w ere 2 0  c o n ta c t s  o f th e  o r ig i n a l  "m issed c a s e " ,  and o f th e s e  n in e  deve loped
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whooping cou g h . F iv e  c a se s  w ere d iag n o sed  b a c t e r i o l o g ic a l l y .
Home B .
T h is  home f o r  un m arried  m others  i s  ru n  by th e  S a lv a t io n  Army, and i t  
i s  th e  custom  f o r  th e  m others to  rem ain  i n  th e  home f o r  a  p e r io d  o f th r e e  
m onths a f t e r  th e  co n fin em en t u n t i l  a d o p tio n  o f th e  c h i ld r e n  can  be a r ra n g e d . 
F o u r te e n  i n f a n t s ,  aged 2-4 m onths, and 12 un m arried  m o thers  were i n  th e  home 
a t  th e  t im e  when th e  o u tb re a k  to o k  p la c e .  The m others w ere i n  c o n ta c t  w ith  
each  o th e r  and a tte n d e d  to  t h e i r  own c h i ld r e n ,  who a l l  s l e p t  i n  t h e  same n u r s e r y .
One o f t h e  m others  absconded f o r  a p e r io d  o f  th r e e  w eeks. VJhen she 
r e tu r n e d  t o  th e  home she had a s e v e re  h e a d -c o ld  and cough. I t  v/as a  m ild  
i l l n e s s  and o f s h o r t  d u r a t io n .  Cough, w hich m s  n o t paroxysm al, c o n tin u e d  f o r  
t e n  d a y s ,  b u t ,  as  whooping cough was n o t su sp e c te d  a t  th e  t im e , she mixed f r e e ly  
w ith  t h e  i n f a n t s  and a t te n d e d  to  h e r  own c h i l d .  This g i r l  had n ev er had 
whooping cough and was n o t aw are of h av in g  been  i n  c o n ta c t  w ith  a c a se  d u r in g  
th e  p e r io d  she  m s  away from  th e  home.
S e v e n te e n  days a f t e r  th e  m o th e r’ s r e t u r n  to  th e  home, fo u r  c h i ld r e n  
d e v e lo p e d  h e a d -c o ld s ,  and th r e e  days l a t e r  a f u r t h e r  two c h i ld r e n  s ic k e n e d .
I n  t h e s e  c a s e s ,  cough d ev e lo p ed  5 -8  days a f t e r  s ic k e n in g , b u t  i t  was n o t u n t i l  
fo u r  d ay s  a f t e r  th e  f i r s t  c h i ld r e n  had s ic k e n e d  t h a t  a  paroxysm al cough was a e a rd  
i n  one c a s e .  The fo llo w in g  day I  v i s i t e d  th e  home and a t  t h a t  tim e  th e  s ix  
c h i ld r e n  had  w e ll-d e v e lo p e d  c l i n i c a l  s ig n s  o f  whooping cough. Of tn e  rem ain ing  
in .fs .n ts , fo u r  had dev e lo p ed  c o ld s ,  and fo u r  w ere w e l l .
P e r n a s a l  swabs were ta k e n  from tn e  14 in ..anus and lei mo s •
Haem o p h ilu s  p e r t u s s i s  was i s o l a t e d  from the  fo u r  c a s e s  wuo had r e c e n t .^  o^c^v.,.1-
ed , b u t  n o t  from  th e  s i x  c h i ld r e n  who had developed  th e  i l l n e s s  15 days
-  169 -
p r e v io u s ly .  A ll  o f th e s e  t e n  c h i ld r e n  w ere a d m itte d  to  h o s p i t a l  and to  th e  
a n t i b i o t i c  t r i a l .  P e r n a s a l  SY/abs ta k e n  from  th e  12 m others and fo u r  i n f a n t s ,  
who w ere w e l l ,  w ere  n e g a t iv e .  The home was v i s i t e d  on t h r e e  su b seq u e n t 
o c c a s io n s ,  b u t  no f u r t h e r  s ic k n e s s  o cc u rre d  and no p o s i t i v e  swabs w ere o b ta in e d  
from  any o f  t h e  fo u r  i n f a n t s  no r from  any of th e  m o th e rs .
I n  t n i s  o u tb re a k , 10 o u t of 14 c h i ld r e n ,  a l l  o f  whom Y/ere u n d e r th e
age  o f s ix  m on ths, d ev e lo p ed  whooping cough, and i t  m ust be presum ed t h a t  th e  
i n f e c t i o n  was in tro d u c e d  by an  a d u l t  who had a s u b - c l in i c a l  a t t a c k  o f  th e  i l l ­
n e s s .  Four o f th e  c h i ld r e n  v/ere d iagnosed  b a c te r i o l o g ic a l l y  b e fo re  c l i n i c a l  
s ig n s  o f  v/ho op in g  cough had become a p p a re n t.  No h e a lth y  c a r r i e r s  o f  
H aem ophilus p e r t u s s i s  w ere d is c o v e re d .
Home C.
T h is  home i s  r u n  by  th e  C h i ld re n 's  D epartm ent of th e  C o rp o ra tio n  o f  
G lasgow  f o r  th e  lo n g -te rm  c a re  o f c h i ld r e n  aged 4-15 y e a r s .  The c h i ld r e n  
le a d  a s  no rm al a  l i f e  a s  p o s s ib le ,  a t te n d in g  sc h o o l and m ixing f r e e l y  w ith  
each o th e r  and v /ith  th e  g e n e ra l  p u b l ic .  At th e  tim e  of th e  o u tb re a k  th e r e  
w ere 29 c h i ld r e n  i n  th e  home.
A m ale c h i l d ,  aged  4 y e a rs  and 10 m onths, who had r e s id e d  i n  th e  home 
f o r  t h r e e  d a y s , was a d m itte d  to  R u c h i l l  H o sp ita l on 2nd M arch, 1951. He Y/as
m o d e ra te ly  i l l  w i th  whooping cough, and p e rn a s a l  swabs w ere n e g a tiv e  fo r
H aem ophilus p e r t u s s i s . The d a te s  o f  v i s i t s  to  th e  home and r e s u l t s  o f  p e rn a s a l
swabs t a k e n  a r e  shovvn in  T able  56 . .
Of t h e  s e r i a l  b a c t e r i o l o g ic a l  ex am in a tio n s  c a r r ie d  o u t ,  on ly  one 
p o s i t i v e  swab was o b ta in e d  from  a male c h i l d ,  aged f iv e  y e a r s ,  v/ho deve loped  
a  c o ld  on  2 1 s t  I la rc h , 1951, i . e . ,  19 days a f t e r  t h e  o r ig in a l  whooping cough 
c a s e  load b e e n  a d m itte d  to  h o s p i t a l ,  a s  snovm in  Table 0 6 .
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T able 56 .
The D ates of B a c te r io lo g ic a l  H xam inations i n  Home UCU, 
show ing th e  Humber o f C h ild re n  examined on each o c c a s io n , 
S u s c e p t i b i l i t y  t o  I n f e c t io n ,  a n d fth e ' Humber W  PositiV e" ~Swabs"obtaine d .
D ate
P T o ta l  
! Ho. 
Swabbed
! T o ta l 
! Ho. 
S u s c e p tib le
T o ta l Ho. 
Hot 
S u s c e p tib le
Ho • of 
P o s i t iv e  
Swabs
4 .3 .5 1 28 o 22 0
1 2 .5 .5 1 28 6 22 0
1 9 .3 .5 1 28 6 22 0
2 6 .3 .5 1 23 6 22 1
2 .4 .5 1 27 5 22 0
9 .4 .5 1 27 5 22 0
FolloY /ing th e . i s o l a t i o n  of Haem ophilus p e r t u s s i s  from  a swab ta k e n  on 
2 6 th  M arch, th e  c h i l d  Y/as a d m itte d  to  h o s p i t a l .  He was v e ry  w e ll  and th e  
o n ly  s ig n  was a s l i g h t  cough T/hich Y/as not spasm ad ic . The cough c o n tin u e d  f o r  
t e h r d a y s ,  and t h e  d ia g n o s is  o f whooping cough was confirm ed  by tv/o f u r th e r  
p o s i t i v e  sw a b s .
Of th e  28 whooping cough c o n ta c ts  i n  Home C, o n ly  s ix  had n o t p r e v io u s ­
ly  s u f f e r e d  from  th e  i l l n e s s .  One of th e s e  c h i ld r e n  developed  a v e ry  m ild  
i l l n e s s  w hich  was o n ly  d iag n o sed  as Y/hooping cough fo llo v /in g  b a c t e r i o l o g ic a l  
e x a m in a tio n '. Prom pt rem oval of t h i s  ty p e  o f  s u b c l in ic a l  c a se  m ight have been  
r e s p o n s ib le  f o r  l im i t in g  th e  e x te n t  o f i n f e c t i o n  i n  th e  home. Ho o th e r  i l l n e s s  
o c c u r r e d  i n  th e  home d u rin g  th e  p e r io d  of o b s e rv a t io n .
Home D.
This home i s  ru n  by  th e  C o rp o ra tio n  o f Glasgow H e a lth  and W elfare  
D epartm ent f o r  th e  s h o r t - te r m  c a re  of c h i ld r e n  und.er th e  age o f l i v e  y e a r s ,  
v /h ile  t h e i r  m o th e rs  a re  i n  m a te rn i ty  o r o tn e r  h o s p i t a l s .  A fem ale  c h i l d ,  aged 
two y e a r s ,  who v/as a d m itte d  on 1 s t  M arch, 1951, deve loped  a c o ld  and s li i .n o
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cough, on 2 0 th  m arcn . E ig n t days l a t e r ,  th e  cough became paroxysm al and th e  
c h i ld  was t r a n s f e r r e d  to  B e lv id e re  H o s p ita l  where t h e  d ia g n o s is  o f  whooping 
cough was c o n firm e d .
T h e re  w ere  19 c o n ta c t s ,  two of whom had p re v io u s ly  s u f f e re d  from  
whooping cough , and v i s i t s  w ith  b a c te r i o l o g ic a l  ex am in a tio n s  were made, as  
i s  shown i n  T ab le  57 .
Table 5 7 .
The D ates  o f  Ba c t e r i o lo g ic al  Exam.ina.tlons i n  Home "D", 
show ing th e  Number of Child re n  examined on each "o'ccas'ion, 
S u s c e p t i b i l i t y  to  I n f e ct i o n ,  and th e  Humber o f P o s i t iv e  Swabs o b ta in e d .
D ate
1
T o ta l
Ho.
Swabbed
T o ta l
Ho.
S u s c e p tib le
T o ta l Ho. 
Hot 
S u s c e p tib le
Ho. of 
P o s i t iv e  
Swabs
3 .4 .5 1 19 17 2 1
1 0 .4 .5 1 14 12 2 0
1 1 8 .4 .5 1 11 10 1 0
2 6 .4 .5 1 6 6 1 0 0
A t  th e  t im e  o f  th e  f i r s t  v i s i t ,  a  fem ale c h i l d ,  aged th re e  y e a r s ,  who 
had  b e e n  i s o l a t e d  from  th e  r e s t  o f th e  c h i ld r e n ,  had e a r ly  c l i n i c a l  s ig n s  
s u g g e s t iv e  o f  whooping cough . P e rn a s a l  swab was p o s i t i v e  f o r  Haem ophilus 
p e r t u s s i s ,  and t h i s  was th e  o n ly  secondary  c a se  which was b a c t e r i o l o g ic a l l y  
p ro v e n .
Each week d u r in g  which o b s e rv a t io n  was be ing  c a r r i e d  o u t ,  c h i ld r e n  w ere 
b e in g  d is c h a rg e d  from  th e  home. Two c h i ld r e n  who w ere d isc h a rg e d  on 1 5 th  
and 1 7 th  A p r i l ,  r e s p e c t i v e ly ,  ?/ere a d m itte d  to  B e lv id e re  H o s p i ta l  on 2 1 s t  
and22nd A p r i l ,  r e s p e c t i v e ly ,  w i th  th e  d ia g n o s is  oi whooping cough. A 
f u r t h e r  t h r e e  c h i ld r e n ,  who were d isc h a rg e d  on 9 tli, 1 2 th  and 18tn  Apr^.1, 
r e s p e c t i v e l y ,  s ic k e n e d  on 1 2 th , 1 9 th  and 2 4 th  A p ril w ith  whooping cough and
1* t /  ~ '
w ere t r e a t e d  a t  home. A ll o th e r  c h i ld r e n  rem ained w e l l .
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Of* 19 whooping cough, c o n ta c ts  i n  t h i s  home, s ix  deve loped  th e  i l l n e s s .  
I n  o n ly  one c a s e  w a s .a  b a c t e r i o l o g i c a l  d ia g n o s is  made.
Home A (2nd O u tb re a k ) .
A fem a le  c h i l d ,  aged t a n  m onths, was a d m itte d  to  Home A 011 1 8 th  M arch, 
1951, and on 1 9 th  m arch , she deve loped  b r o n c h i t i s  w ith  a  cough which became 
p a ro x y sm a l t h r e e  days l a t e r  when she was t r a n s f e r r e d  to  R u c h ill  H o s p i ta l ,  
w here th e  d ia g n o s is  of whooping cough was co n firm ed . Because th e  c h i ld  had 
b e e n  l i v in g  i n  a  common lo d g in g -h o u se , she was k e p t i n  i s o l a t i o n  and was n ev e r 
i n  c o n ta c t  ? /i th  any of th e  o th e r  c h i ld r e n  in  th e  home.
On th e  o c c a s io n  of t h i s  o u tb re a k , th e r e  were 21 o th e r  c h i ld r e n  i n  th e  
home, b u t  e ig h t  o f  th e s e  had s u f f e re d  from  whooping cough d u r in g  th e  p re v io u s  
o u tb re a k .  S e v e ra l  p e r n a s a l  swabs were ta k e n  and. th e  r e s u l t s  o f th e s e  exam in­
a t i o n s  a r e  shown i n  T ab le  58 . A male c h i ld ,  aged 11 m onths, was b a c te r io lo g -  
i c a l l y  d ia g n o se d  as  s u f f e r in g  from  whooping cough, o th e rw ise  a l l  c h i ld r e n  were 
w e l l  and p e r n a s a l  swabs f a i l e d  to  r e v e a l  Haem ophilus p e r t u s s i s .
Table 58.
The D ates of B ac te r i o l o g i c a l  Examin a t io n s  i n  Home irA", 
show ing th e  Humber of C h ild re n  examined on  each  o c c a s io n ,
S u s c e p ^ i b i l i t y  "to YrA ecAXon, and th e  Humber of P o s i t iv e  Swabs o b ta in e d .
D ate
T o ta l 
Ho. 
Swabbed
T o ta l 
Ho. 
S u s c e p tib le
T o ta l Ho. 
Hot 
S u s c e p tib le
Ho. of 
P o s i t iv e  
Swabs.
2 5 .3 .5 1 21
'
13 8 0
2 .4 .5 1 21 13 8 0
9 .4 .5 1 21 13 8 0
1 6 .4 .5 1 20 12 8 1
2 3 .4 .5 1 20 12 8 1 i i
3 0 .4 .5 1 18 10 8 0  11
6 .5 .5 1 18 10 8 2 i! 1 5 .5 .5 1 18 10 8 0 i 1L 2 2 .5 .5 1 18 10 8 0 I
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The one se co n d a ry  c a se  i s  o f c o n s id e ra b le  i n t e r e s t  as  th e  p re s e n c e  o f 
t h e  o rg an ism  i n  th e  nasopharynx  was d e te c te d  p r io r  to  th e  o n s e t  of c l i n i c a l  
s ig n s ,  and th e  d u r a t io n  of th e  in c u b a t io n  p e rio d  was g r e a t e r  th a n  one w ould 
e x p e c t .  The c h i ld ,  who had been  r e s id e n t  i n  th e  home fo r  a p e rio d  o f  seven  
m on tns , was n o t i n  c o n ta c t  w ith  th e  p rim ary  c a s e .  weekly p e rn a s a l  swabs 
w ere t a k e n  w ith  n e g a t iv e  r e s u l t s  u n t i l  fo u r  c o lo n ie s  of Haem ophilus p e r t u s s i s  
w ere  i s o l a t e d  from  a swab ta k e n  24 days a f t e r  th e  p rim ary  ca se  had been  removed 
t o  h o s p i t a l .  A t t h i s  tim e  th e  c h i ld  was sym ptom -free and was i s o l a t e d  i n  th e  
home. T h ir ty -o n e  days a f t e r  rem oval of th e  prim ary  c a se  th e  c h i l d  was t r a n s ­
f e r r e d  to  h o s p i t a l .  lie had deve loped  co ry za  and a s l i g h t  cough, and th r e e  
f u r t l i e r  p e r n a s a l  swabs w ere ta k e n , from  w hich p ro fu s e  groivths o f  Haemophilu s  
p e r t u s s i s  ..were o b ta in e d .
This p a t i e n t  was a d m itte d  to  h o s p i t a l  on th e  1 s t day o f  i l l n e s s  when 
he  had  s l i g h t  cough, c o ry z a , and s ig n s  o f b r o n c h i t i s  011 p h y s ic a l  e x a m in a tio n  
o f  th e  c h e s t .  From th e  1 s t  to  th e  8 th  day, tre a tm e n t w ith  ch lo ram p h en ico l 
v/as g iv e n ,  and he a p p e a re d  w e ll a f t e r . c e s s a t io n  of t r e a tm e n t .  The cough had 
become p a ro x y sm al on th e  5 th  day and he commenced to  whoop on th e  l l t i i  day o f  
i l l n e s s .  T hree days a f t e r  c e s s a t io n  of t r e a tm e n t  h i s  c o n d i t io n  d e te r io r a te d  
and th e  p a roxysm al cough became s e v e re . T h e re a f te r ,  th e  i l l n e s s  folloY /ed th e  
e x p e c te d  c o u rs e  and th e  c h i ld  made a good re c o v e ry .
The above p a t i e n t  became in f e c te d  Y/ith Haemophilus^ p e rw u ss is  v/ithouo 
h av in g  "been i n  c o n ta c t  w ith  th e  p rim ary  c a s e ,  and i t  m ust be  presum ed th a t, tn e  
o rg an ism  was c a r r i e d  on th e  p e rso n  o f  one of th e  s t a f f .  I n  oiiis c a se  cue 
i n c u b a t io n  p e r io d  a p p e a re d  to  be  a t  l e a s t  31 d ay s . Haemophilus p e r t u s s i s  v/as 
i s o l a t e d  from  t h e  nasopharynx  d u r in g  th e  in c u b a t io n  p e r io d  and sev en  days
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b e f o r e  th e  o n s e t  o f  t h e  c a t a r r h a l  s ta g e .  This f in d in g  i s  o f  c o n s id e ra b le  
im p o r ta n c e  a s  t h e  c h i ld  was presum ably  in f e c t io u s  d u rin g  th e  in c u b a t io n  
p e r io d .  S im i la r  r e s u l t s  w ere r e p o r te d  by Bogdan (1951) who i s o l a t e d  
Haemophi lu  s p e r t u s s i s  from  th e  nasopharynx o f  fo u r  c h i ld r e n  fo u r days b e fo re  
th e  o n s e t  o f  th e  c a t a r r h a l  s ta g e .
The num bers o f c o n ta c ts  who developed  whooping cough i n  th e  f iv e  o u t ­
b re a k s  a r e  shown i n  T able 59 . I n  no c a se  d id  th e  i l l n e s s  dev e lo p  i n  a  c h i ld  
i n  whom t h e r e  was a p re v io u s  h i s to r y  o f having had whooping cough. 38 .6  p e r  
c e n t  o f  70 s u s c e p t ib l e  c o n ta c ts  developed  whooping cough.
T ab le  5 9 .
T o ta l Number o f C o n tac ts  o b se rv e d , 
i n d i c a t i n g  th e  Numbers i n  each Home who developed  Whooping Cough and 
t h e  H is to ry  o f  t h e i r  p re v io u s ly  hav ing  had Whooping Gough.
Home
A ( 1 s t  O u tb reak ) 
B 
C 
D
A (2nd  O u tb reak )
S u s c e p tib le  C o n ta c ts  N o n -S u sc e p tib le  C o n tac ts
| D eveloped 
T o ta l  i Whooping Cough
r “ ~No.”i %
T o ta l
i i
18 ! 9 ! 5 0 .0 2
14 ! 10 ! 71 .4 0
6 ! 1 i 16 .7 22
19 ! 6 ! 31 .6 2
13 ! 1 i 7 .7 8
T o ta l 70 27 38 .6 34
Developed 
Whooping Cough 
~ " N o 7  i
D is c u s s io n .
A t o t a l  o f  195 p e rn a s a l  swabs w ere ta k e n  from  45 members o f th e  s t a f f  
o f  t h e  whooping cough w ards, and 87 p e rn a s a l  swabs from  fam ily  c o n ta c ts  of 
w hooping cough p a t i e n t s  f a i l e d  to  p ro d u ce Haem ophilus p e r t u s s i s .  I t  seems 
p r o b a b le ,  t h e r e f o r e ,  t h a t  th e  organ ism  i s  n o t c a r r ie d  i n  th e  nasopharynx  of 
h e a l th y  p e rs o n s  i n  c lo s e  c o n ta c t  w ith  th e  d i s e a s e .
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O b s e rv a tio n  was made o f  f iv e  i n s t i t u t i o n a l  o u tb re a k s  i n  fo u r  s e p a r a te  
homes w h ich  d i f f e r e d  i n  mary im p o rta n t r e s p e c t s .  I n  Home A th e r e  w ere 18 
s u s c e p t ib l e  c o n ta c t s  and n in e  (50$) o f  th e s e  developed  whooping cough, f i v e  
o f  whom w e re  b a c t e r i o l o g i c a l l y  co n firm ed . A ll  th e  a f f e c te d  c h i ld r e n  w ere 
aged  1 -5  y e a r s  and w ere  i n  c o n ta c t  w ith  each o th e r ,  and th e r e  w ere no c a se s  i n  
i n f a n t s  u n d e r  one y e a r  o f age who w ere nu rsed  s e p a r a te ly  from  th e  o ld e r  c h i ld r e n .  
I n  th e  same home a  second o u tb re a k  o c c u rre d  in  which a c h i ld  who had n o t been  
i n  c o n ta c t  w i th  th e  p rim ary  case  developed  whooping cough. A lthough, 
H aem ophilus p e r t u s s i s  i s  n o t  c a r r ie d  i n  th e  nasopharynx o f h e a l th y  p e rs o n s , i t  
i s  f e a s i b l e  t h a t  t h e  o rganism  m ight be c a r r ie d  on th e  c lo th in g  o f an  a d u l t  
a t t e n d a n t  and so t r a n s f e r r e d  from  ca se  to  c a s e .
Home C was f o r  th e  c a re  of s im i la r  c h i ld r e n  to  Home A, b u t as th e  
c h i l d r e n  w ere  i n  a n  o ld e r  a g e -g ro u p , th e r e  w ere few er s u s c e p t ib le  c o n ta c t s .
I n  t h i s  o u tb re a k , one (1 6 .7 /0  p a t i e n t  deve loped  a v e ry  m ild  i l l n e s s  which 
would n o t have  b e e n  d iag n o se d  as whooping cough had b a c te r i o l o g ic a l  exam ina­
t i o n  n o t b e e n  c a r r i e d  o u t .  Ten (7 1 .4 /0  ou t o f  14 in f a n ts  i n  Home B developed  
th e  i l l n e s s ,  and i n  t h i s  o u tb re a k  an  a d u l t  caused  th e  i n f e c t i o n .  U ndoubted ly , 
’’m isse d  c a s e s ’* i n  a d u l t s  and s u b c l in ic a l  a t t a c k s  i n  c h i ld r e n  p la y  an  im p o rta n t 
p a r t  i n  th e  s p re a d  o f i n f e c t i o n .  L ess s a t i s f a c to r y  r e s u l t s  w ere o b ta in e d  
from  t h e  fo llo w -u p  o f c o n ta c ts  i n  Home D due to  th e  t r a n s i t o r y  c h a r a c te r  O x  
t h e  in m a te s .  S ix  (3 1 .6 $ )  o f  19 s u s c e p t ib le  c o n ta c ts  developed  th e  i l l n e s s  
b u t  o n ly  one o f  th e s e  was b a c te r i o l o g ic a l l y  co n firm ed .
T hese f in d in g s  co n firm  th e  work o f Sm ith (1936) who o b se rv ed  t h a t  i n  a 
sc h o o l o f  600 b o y s , 130 o f whom had n o t p re v io u s ly  s u f f e re d  from  whooping cough, 
26 se co n d a ry  c a s e s  o c c u r re d .
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The i n f e c t i v i t y  o f whooping cough i s  low er th a n  m ight be ex p ec ted  
when com pared w ith  o th e r  common in f e c t io u s  d i s e a s e s ,  such as chickem pox and 
m e a s le s . The m ost common mode o f  sp re a d  o f th e  organ ism  i s  by d r o p le t  
i n f e c t i o n  a lth o u g h  r a r e l y  i n f e c t i o n  may be  c a r r i e d  by in an im a te  o b j e c t s .
I t  i s  w orth  n o tin g  t h a t  i n  Iiome A a c a se  o f whooping cough Y/as 
d ia g n o se d  b a c t e r i o l o g i c a l l y  seven  days b e fo re  th e  c l i n i c a l  o n s e t  o f th e  
d i s e a s e .  The f a c t  t h a t  a c h i ld  can  c a r r y  Haem ophilus p e r t u s s i s  i n  th e  
n aso p h ary n x  fo r  seven  days b e fo re  th e  o n se t o f th e  i l l n e s s  i s  s tro n g ly  
i n d i c a t i v e  o f  t i e  way whooping cough can  be s p re a d . The v e lu e  o f e a r ly  
b a c t e r i o l o g i c a l  ex a m in a tio n  i s  obv ious as  i t  a llo w s e a r ly  d ia g n o s is  to  be 
made and i s o l a t i o n  c a r r i e d  o u t .  I t  i s ,  t h e r e f o r e ,  im p o rta n t t h a t  in  any 
s u s p e c te d  c a s e s ,  e s p e c i a l l y  i n  an i n s t i t u t i o n ,  th o ro u g h  b a c te r i o l o g ic a l  
exam in e.tio n  o f  th e  nasopharynx  shou ld  b e  c a r r ie d  o u t i n  o rd e r  t h a t  i s o l a t i o n  
b e  made a s  soon  a s  p o s s ib l e .  At th e  same t im e , a  th o ro u g h  b a c t e r i o l o g ic a l  
e x a m in a tio n  o f th e  s u s c e p t ib le  c o n ta c ts  i s  im p o rta n t as c a se s  s im i la r  to  th e  
one d e s c r ib e d  may w e l l  b e  d e te c te d  and i s o l a t e d  b e fo re  th e y  c a n  i n f e c t  o th e r s .  
By th e s e  m e th o d s ,o u tb re a k s  o f whooping cough have b een  shown by e x p e rie n c e  to  
b e  q u ic k ly  l im i t e d .
\
C H A P T E R  14.
INFBGrTIOKS WITH HAEMOPHILUS PARAPBRTQSSIS.
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ih .0 f i r s t  i n d ic a t io n  t h a t  whooping cough cou ld  he caused  by an 
o rg an ism  o t h e r  th a n  H aem ophilus p e r t u s s i s  was n o te d  by  E ld e r in g  and 
K e n d ric k  (1937 ) and B ra d fo rd  and S la v in  (1937 ), who, w ork ing  in d e p e n d e n tly , 
d e s c r ib e d  an orgam sn i s o l a t e d  from whooping cough p a t i e n t s  w hich  was 
s im i la r  to  H aem ophilus p e r t u s s i s  b u t  d i f f e r e d  in  c e r t a in  m o rp h o lo g ic a l, 
c u l t u r a l  and s e r o lo g ic a l  r e s p e c ts .  In  th e  fo llo w in g  y e a r  E ld e r in g  and 
K e n d r ic k  f i n a l l y  d e s c r ib e d  in  d e t a i l  th e  o rganism  w hich th e y  c a l l e d  
H aem ophilus p a r a p e r t u s s i s . T h is  organ ism  w hich was s im i la r  to  H aem ophilus 
p e r t u s s i s  was c o n s id e re d  to  be a cause o f  whooping cough. In  London,
D onald  (1938) on fo u r  o c c a s io n s  i s o l a t e d  from a  s e r i e s  o f  w hooping cough 
c a s e s  an o rg an ism  w hich was s im i la r  to  b u t d i f f e r e d  in  c u l t u r a l  
c h a r a c t e r i s t i c s  from  H aem ophilus p e r t u s s i s . H is  d e s c r ip t io n  o f  th e  
c o lo n ie s  makes i t  c l e a r  t h a t  th e y  w ere Haem ophilus p a r a p e r tu s s is  a lth o u g h  he d id  
n o t  r e c o g n is e  t h e i r  s ig n i f ic a n c e  a t  th e  t im e .
The b a c te r io lo g y  o f H aem ophilus p a r a p e r tu s s is  was f i r s t  d e s c r ib e d  in
d e t a i l  by B ru ck n er and Evans (1 9 3 9 ). They compared th e  a g g lu t in a t io n ,
com plem ent f i x a t i o n ,  end p r e c i p i t a t i o n  c h a r a c t e r i s t i c s  w ith  th o se  o f
H aem ophilus p e r t u s s i s . They drew a t t e n t io n  to  th e  c lo s e  s i m i l a r i t y  to
Haemophi lu  s p e r t u s s i s  b u t  in d ic a te d  t h a t  th e  to x in  produced  by Haem ophilus
p a r a p e r tu s s i s  was l e s s  p o te n t  th an  t h a t  o f  Haem ophilus p e r  tu  s s i s . A f u r t h e r
f u l l  d e s c r i p t i o n  o f  th e  b a c te r io lo g ic a l  c h a r a c t e r i s t i c s  o f  H aemo p h i lu  s
p a r a p e r t u s s i s  was g iv en  by G ru ickshank  and Knox (1 9 4 6 ). F lo s d o r f  e t  a l .  ( j.942)
w ere o f  th e  o p in io n  t h a t  th e  in c id e n c e  o f  Haem ophilus p arape  r t u s s i s  in f e c t io n
in  th e  community was w id e sp re a d  b u t  t h a t  o n ly  r e l a t i v e l y  s e r io u s  ca se s  were
0
d ia g n o se d  c l i n i c a l l y *
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F o llo w in g  on th e  p re l im in a ry  c l i n i c a l  d e s c r ip t io n  by E ld e r in g  and 
K e n d ric k  (1 9 3 8 ), te n  p a t i e n t s  s u f f e r in g  from Haemop h i lu s  p a r a p e r tu s s i s
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i n f e c t i o n  w ere d e s c r ib e d  by M i l l e r  e t  a l .  (1 9 4 1 ), and o n ly  one o f  th e s e  
p a t i e n t s  p r e s e n te d  th e  c l a s s i c a l  whooping cough p i c t u r e .  The rem ain d er had 
o n ly  th e  s ig n s  o f  u p p e r  r e s p i r a to r y  in f e c t io n  and b r o n c h i t i s .  I t  i s  w orth  
n o t in g ,  how ever, t h a t  two o f  th e s e  p a t i e n ts  developed  whooping cough due to  
H aem ophilus p e r t u s s i s  w i th in  th e  n e x t  y e a r ,  C ru ickshank  (1944) c o n s id e re d  
t h a t  i n f e c t i o n  w i th  H aem ophilus p a r a p e r tu s s is  d id  n o t  a f f o r d  p r o te c t io n  
a g a in s t  i n f e c t i o n  w ith  H aem ophilus p e r t u s s i s . He a ls o  s ta t e d  t h a t ,  on th e  
o th e r  h a n d , a  H aem ophilus p e r t u s s i s  v a c c in e  would n o t  p r o te c t  a g a in s t  
i n f e c t i o n  w ith  H aem ophilus p a r a p e r tu s s i s .
The f i r s t  in d ic a t io n  t h a t  Haem ophilus p a r a p e r tu s s is  in f e c t io n  was n o t 
n e c e s s a r i l y  a  m ild  d is e a s e  was g iven  by Z u e lz e r  and Yfheeler (1946) who 
d e s c r ib e d  two f a t a l  c a s e s .  B oth th e s e  c h i ld re n  d ie d  from  pneumonia and 
c o n v u ls io n s .  The c l i n i c a l  p ic tu r e  was s im i la r  to  whooping cough and b o th  
p a t i e n t s  had  h ig h  lym phocyte c o u n ts . N asopharyngeal swabs p roduced  
H aem oph ilus p a r a p e r tu s s i s  on c u l tu r e ,  and in  one p a t i e n t  post-m ortem  c u l tu r e s  
from  th e  lu n g s  w ere p o s i t i v e  f o r  Haem ophilus p a r a p e r tu s s is  and n e g a tiv e  f o r  
H aemo p h i lu  s pe r t u  s s i  s .
The I n c id e n c e  o f  H aem ophilus P a r a p e r tu s s i s  I n f e c t i o n .
Nowadays i t  i s  th o u g h t t h a t  a p p ro x im a te ly  one p e r  c e n t o f  a l l  whooping 
cough c a s e s  a re  due to  p a r a p e r tu s s is  in f e c t io n  ( B r i t i s h  M edical «Eoum al, 1954 j 
V o l . l j  p .5 3 2 ) ,  b u t  many i n f e c t io n s  w ith  H aem ophilus p a r a p e r tu s s is  may o n ly  be 
p r e s e n t  a s  a  m ild  c o ry z a  and b r o n c h i t i s .  In  a sm all lo c a l i s e d  o u tb re a k  in  
O xford  in  1946, o f  34 p a t i e n t s  s u f f e r in g  from  whooping cough, 11 -were shown
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to  have been  in f e c te d  w ith  Haem ophilus p a r a p e r tu s s is  (G ru ickshank  and 
Knox, 1 9 4 6 ) . L acey  (1949) re p o r te d  from London t h a t  he had i s o l a t e d  
H aem ophilus p a r a p e r tu s s i s  from 14 o u t o f  450 c h i ld re n  w ith  s u s p ic io u s  
c o u g h s . On th e  o th e r  hand , over a p e r io d  o f  fo u r  y e a rs  Banks (1951) d id  
n o t  i s o l a t e  H aem ophilus p a r a p e r tu s s is  from any o f  h i s  w hooping cough 
p a t i e n t s  a t  th e  P a rk  H o s p i ta l ,  London.
A t th e  tim e  o f  w r i t i n g  H aem ophilus p a r a p e r tu s s is  had n o t  been 
d e s c r ib e d  in  S c o tla n d , and p e rs o n a l in q u iry  a t  th e  main in f e c t io u s  
d i s e a s e s  h o s p i t a l s  in  Glasgow and E d inbu rgh  re v e a le d  t h a t  no case  o f 
i n f e c t i o n  w ith  H aem ophilus p a r a p e r tu s s is  has so f a r  been re c o g n ise d  
c l i n i c a l l y  o r  b a c t e r i o l o g i c a l l y .  D uring th e  cou rse  o f  th e  a n t i b i o t i c  t r i a l  
t h r e e  c a s e s  o f  i n f e c t io n  w ith  Haem ophilus p a r a p e r tu s s is  w ere d isc o v e re d , and 
one o f  th e s e  was in  a  p a t i e n t  who was s u i t a b le  f o r  in c lu s io n  in  th e  t r i a l .  
These t h r e e  c a s e s  a re  th e  f i r s t  to  be d e s c r ib e d  in  S c o tla n d .
D e s c r ip t io n  o f  T hree  G ases o f  Haem ophilus P a r a p e r tu s s i s  I n f e c t i o n .
As th e  i l l n e s s  i s  r a r e  a  f u l l  d e s c r ip t io n  o f  th e  c a se s  w i l l  now be 
g iv e n . F o llo w  up o f  c o n ta c ts  was c a r r ie d  o u t ,  and s e r i a l  p e rn a s a l  swabs were 
ta k e n  from  a l l  c o n ta c t s .
Gase H o. 1 .
A m ale c h i ld  aged e ig h t  m onths was a d m itte d  w ith  th e  d ia g n o s is  o f  
UB ronchopneum onia” on 1 s t  F e b ru a ry  1951. The p a t i e n t  came from a  v e ry  d i r t y  
and overcrow ded  home. Cough had been p re s e n t  f o r  a  few w eeks b u t  became
w orse  one week b e fo re  a d m iss io n . A seven-day  co u rse  o f  su lp h a d ia z in e  and 
p e n i c i l l i n  had been g iven  by th e  g e n e ra l p r a c t i t i o n e r .  There wa s a ls o  a 
fa m ily  h i s t o r y  o f  tu b e r c u lo s i s .
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C l i n i c a l  E x a m in a tio n ; The p a t i e n t  was p a le  and. v e ry  c r o s s .  The 
te m p e ra tu re  was i n t e r m i t t e n t  to  101°F . and th e  p u lse  r a t e  p r o p o r t io n a te ly  
in c r e a s e d .  Gough was p re s e n t  h u t  n o t  paroxysm al. T here was no whoop. 
E x a m in a tio n  o f  th e  c h e s t  r e v e a le d  numerous m o is t sounds in  a l l  a r e a s .
B lood C o u n t;
2 .2 .5 1  T o ta l le u c o c y te  coun t -  11 ,800 p e r  c u b ic  m il l im e t r e .
D i f f e r e n t i a l  coun t -
P o lym orphonuclear le u c o c y te s  . . .  55%
Lym phocytes ............................................ 35%
E o s in o p h i ls   .............................     2%
M onocytes  .................................    5%
M yelocy tes  ..........................................   3%
B a c te r io lo g y ; P e rn a s a l  swabs taken  on 1 s t  and 2nd F e b ru a ry , 1951, 
and in o c u la te d  on Bordet-G engou medium produced  pu re  grow th o f  H aem ophilus 
p a r a p e r t u s s i s .
R a d io lo g ic a l  E xam ina tion  o f  th e  C h e s t; M il ia r y  tu b e r c u lo s i s  was 
d ia g n o se d  on 2nd February , 1951. The c h i ld  was t r a n s f e r r e d  t o  an i s o l a t i o n  
w ard  and t r e a t e d  w ith  s tre p to m y c in . T ubercu lous m e n in g it is  d eve loped  l a t e r  
in  th e  c o u rse  o f  th e  i l l n e s s ,  b u t  in  s p i t e  o f t h i s  th e  p a t i e n t  made a good 
r e c o v e ry .
C o n ta c ts  o f  C ase H o. 1 .
F a m ily  C o n ta c ts ; The fam ily  l iv e d  in  a  o n e -ap a rtm en t house in  th e  
d e n s e ly  p o p u la te d  M a ry h il l  d i s t r i c t  o f  Glasgow. In  a d d it io n  to  th e  p a t i e n t ,  
t h e r e  w ere  f i v e  a d u l t s  and one m ale c h i ld  aged f iv e  y e a rs  l i v i n g  in  th e  h o u se . 
The boy aged  f i v e  y e a r s  was a d m itte d  to  a n o th e r  h o s p i t a l  w ith  th e  d ia g n o s is  
" B r o n c h i t i s ” on 2 1 s t  J a n u a ry ,  1951. Two o f  th e  a d u lt  members o f  th e  fa m ily  
d e v e lo p e d  head  c o ld s  on 7 th  and 1 4 th  F eb ru ary , 1951 r e s p e c t iv e ly .  A ll  members 
o f  th e  f a m ily  gave a  h i s t o r y  o f  h av in g  had whooping cough p r e v io u s ly .
-  1 8 1  -
P e r n a s a l  swabs w ere  tak e n  from each  o f  them on th re e  o ccasio n s#  7th# 1 4 th  and 
2 1 s t  F e b ru a ry  1951, w ith  n e g a t iv e  r e s u l t s .
C o n ta c ts  in  th e  D i s t r i c t ; D e sp ite  th e  r a r i t y  o f  p a r a p e r tu s s i s  
i n f e c t i o n  i t  was th o u g h t t h a t  o th e r  c a se s  o f  w hooping cough in  th e  im m ediate 
n e ig h b o u rh o o d  m ig h t p o s s ib ly  have been caused  by t h i s  o rgan ism . An a tte m p t 
was made# t h e r e f o r e ,  to  t r a c e  a l l  c a se s  o f  whooping cough from  t h a t  n e ig h b o u r­
hood who had  been n o t i f i e d  to  th e  P u b l ic  H e a lth  D epartm ent in  th e  th r e e  m onths 
p r i o r  to  th e  ad m issio n  o f  case  H o. 1 , There were 13 such c a s e s , th r e e  o f
whom had  been a d m itte d  to  h o s p i t a l .  P e rn a s a l  swabbing o f  th e s e  c a se s  d id
n o t  r e v e a l  any p a r a p e r tu s s i s  in f e c t io n  b u t one case v/as found to  be p o s i t iv e  
f o r  H aem ophilus p e r t u s s i s . There were no su b seq u en t n o t i f i c a t i o n s  in  th e  
n e ig h b o u rh o o d  in  th e  fo llo w in g  s ix  w eeks.
P a t i e n t  C o n ta c ts  in  th e  W ard; There w ere 14 p a t i e n t s  in  c o n ta c t  w ith  
C ase H o . 1 , and a l l  th e s e  w ere s u f f e r in g  from  bronchopneum onia o r  a c u te  
b r o n c h i t i s .  S e r i a l  p e rn a s a l  swabs were ta k e n  a t  th re e -d a y  in te r v a l  s j  th e  
r e s u l t s  a re  sum m arized b e lo w i-
H umber n e g a t iv eD ate Humber Swabbed Humber P o s i t iv e
6 .2 .5 1 14 • 0
9 .2 .5 1 14 0
1 2 .2 .5 1 12 0
1 6 .2 .5 1 10 1
1 9 .2 .5 1 8 1
2 2 ,2 ,5 1 6 1
2 5 .2 .5 1 5 0
1 .3 .5 1 3 0
6 .3 .5 1 1 0
14
14
12
9
7
5
5
3
1
The c o n ta c ts  w ere i s o l a te d  from new ly a d m itte d  p a t i e n t s .  i/Yhen a con­
t a c t  had  been d is c h a rg e d , v i s i t s  were made to  th e  p a t i e n t  a t  home. ho  p a t i e n t  
d e v e lo p e d  any i l l n e s s  sub seq u en t to  d isc h a rg e  from  h o s p i t a l .  One o f  th e
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c o n o a c ts  d ev e lo p ed  p a r a p e r tu s s is  end w i l l  be d e s c r ib e d  as Case No* 2 .
S t a f f  C o n ta c ts ; P e rn a s a l  swabs w ere taken  from  th e  s i s t e r ,  s t a f f  
n u r s e ,  e ig h t  n u r s e s  and fo u r  w ard m aids on th re e  o c c a s io n s , 6 th ,  1 6 th  and 
22nd F e b ru a ry , 1951 . No p o s i t i v e  swabs w ere d isc o v e re d . No i l l n e s s  was 
n o te d  in  any member o f  th e  s t a f f .
C ase N o. 2 .
A m ale c h i l d ,  aged f iv e  m onths, was ad m itted  to  th e  same w ard as 
Case N o. 1 on 1 s t  F e b ru a ry , 1951,w ith  th e  d ia g n o s is  o f  "Bronchopneum onia” .
Ee was p la c e d  in  th e  c o t  n e x t  to  Case N o. 1 who had n o t  been d iag jio sed  as  
s u f f e r i n g  from, p a r a p e r tu s s i s  a t  th e - t im e .  They w ere in  c o n ta c t  fo r  
36 h o u r s .
The c h i ld  had a cough and c l i n i c a l  exam ination  o f  th e  c h e s t  re v e a le d  
s ig n s  o f  a c u te  b r o n c h i t i s .  The te m p e ra tu re  was norm al th ro u g h o u t th e  i l l ­
n e s s .  Ten days l a t e r  th e  c h i ld  had im proved c o n s id e ra b ly  and th e  c h e s t  
s ig n s  had  r e tu r n e d  to  n o rm a l.
B lood C o u n ts?
2 .2 .5 1  T o ta l  le u c o c y te  coun t -  10 ,200  p e r  c u b ic  m i l l im e t r e .
D i f f e r e n t i a l  coun t -
P o ly m o rp h o n u c lea r le u c o c y te s  . . .  32$
Lym phocytes  .........................  62?o
M onocytes  .........................  4$
M yelocy tes   ..............  2$
1 8 .2 .5 1  T o ta l  le u c o c y te  coun t -  16 ,400 p e r  c u b ic  m il l im e t r e .
D i f f e r e n t i a l  coun t -
P o lym orphonuclear le u c o c y te s  . . .  6/o
Lym phocytes ...........  90$
M onocytes  .....................................
6 .3 .5 1  T o ta l le u c o c y te  coun t -  9 ,200 p e r  c u b ic  m il l im e t r e .
D i f f e r e n t i a l  coun t -
P olym orphonuclear le u c o c y te s  . . .  2
Lym phocytes ...............................................TOft
M onocytes .............................................   ^
M y e lo c y te s  *  ............................   *
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B a c te r io lo g y ;  The r e s u l t  o f  p e m a s a l  swabs in o c u la te d  on B o rd e t-  
Gengou medium was as f o l lo w s *-
4*2 .51  -  Mo grow th.
5*2 .51  -  No grow th .
6*2 .51  ~ N o  grow th.
9 .2 .5 1  -  No g row th .
1 2 .2 .5 1  -  No grow th.
1 6 .2 .5 1  -  P u re  growth o f  Haem ophilus p a r a p e r tu s s i s .
1 9 .2 .5 1  -  P u re  grow th o f  Haem ophilus p a r a p e r tu s s i s .
2 2 .2 .5 1  -  P u re  grow th o f  Haem ophilus p a r a p e r tu s s i s .
2 5 .2 .5 1  -  No grow th .
1 .3 .5 1  -  No grow th,
6 .3 .5 1  -  No grow th .
R a d io lo g ic a l  E xam ina tion  o f  C h e s t; S l ig h t  a t e l e c t a s i s  o f  th e  low er 
lo b e  o f  th e  r i g h t  lu n g  was n o te d  on 16 th  F ebruary , 1951, and re -e x p a n s io n  
o c c u r r e d  w i th in  14 d a y s .
On th e  1 6 th  day a f t e r  adm ission  th e  c h i ld  developed  s ig n s  o f b ro n ­
c h i t i s  and r h i n i t i s .  W hile a cough was p re s e n t  i t  was n o t  paroxysm al and no 
whoop was h e a rd .  P e m a s a l  swabs a t  t h i s  s ta g e  became p o s i t iv e  f o r  
H aem ophilus p a r a p e r t u s s i s . T h is  m ild  i l l n e s s  l a s t e d  f o r  ab o u t f iv e  d ay s , a t  
th e  end  o f  w hich t im e  th e  p a t i e n t  appeared  to  have f u l l y  re c o v e re d .
G ase N o . 3 .
A m ale  c h i ld  aged fo u r  y e a rs  s ic k e n e d  on 20 th  A p r i l ,  1951, when he 
d e v e lo p e d  r h i n i t i s  and a s l i g h t  cough. The cough became paroxysm al and 
w hooping commenced on 3 rd  May, 1951, and he "was a d m itte d  to  R u c h il l  H o s p ita l  
on 1 0 th  May, 1951. The c l i n i c a l  p ic tu r e  was t y p ic a l  o f  a  case  o f  whooping 
cough , and on ad m iss io n  th e  p a t i e n t  was a p y re x ia l .  The c h i ld  was a d m itte d  
to  t h e  a n t i b i o t i c  t r i a l  and. re c e iv e d  a seven -day  co u rse  o f  aureom ycin .
T here  was no im provem ent w ith  tre a tm e n t and th e  paroxysm al cou^h rem ained 
s e v e r e .  P u r u le n t  sputum was n o te d  fo llo w in g  paroxysm al cough in0 , a^d th i^  
g r a d u a l ly  in c r e a s e d  a f t e r  th e  c e s s a t io n  o f  aureom ycin t r e a tm e n t .  C hest
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sign© o f  o r o n c h i t i s  were p re s e n t  a t  th e  o n se t b u t  d im in ish ed  g ra d u a lly  d u rin g  
th e  t r e a tm e n t  p e rio d *  There w ere a ls o  s ig n s  o f  a t e l e c t a s i s  a t  b o th  b ases*
Ten days a f t e r  adm ission  h© became v e ry  r e s t l e s s  and unw ell*  The 
te m p e ra tu re  became e le v a te d  to  101°F , and a seven -day  co u rse  o f  p e n i c i l l i n  was 
g iv e n .  T h is  caused  tem p o rary  improvement b u t  f iv e  days a f t e r  th e  c e s s a t io n  
o f  p e n i c i l l i n  t re a tm e n t  h i s  c o n d it io n  aga in  d e te r io r a te d .  A sev en -d ay  co u rse  
o f  c h lo ra m p h e n ic o l was th e n  g iven  w ith  a p p a re n tly  good e f f e c t .  He was 
d is c h a rg e d  on 2 8 th  Ju n e  1951.
B lood C o u n ts ;
1 1 .5 .5 1  T o ta l  le u c o c y te  coun t -  32,200  p e r  c u b ic  m i l l im e t r e .
D i f f e r e n t i a l  coun t -
P o lym orphonuclear le u c o c y te s  . . .  44%
Lym phocytes  ................................ 52%
So s in o p h i l  s  ............ 1%
M onocytes  ..................... .. 3%
1 8 .5 .5 1  T o ta l  le u c o c y te  count -  13 ,800 p e r  c u b ic  m i l l im e t r e .
D i f f e r e n t i a l  coun t -
P o lym orphonuclear le u c o c y te s  . . .  47%
Lym phocytes  ................................ 49%
M onocytes .............. ................. .. 3%
M yelocy tes  ....................... ............... .. 1%
2 9 .5 .5 1  T o ta l  le u c o c y te  coun t -  7 ,800  p e r  c u b ic  m i l l im e t r e .
D i f f e r e n t i a l  coun t -
P o ly m orphonuc lea r le u c o c y te s  . . .  52%
Lym phocytes  ..................................... .. 43y
E o s in o p h ils .....  .................................... .. 1%
M onocytes ....................... ........................  4/o
R a d io lo g ic a l  E xam ina tion  o f  C h e s t; R a d io lo g ic a l  ex am ination  o f  th e  c h e s t
r e v e a le d  m o d era te  a t e l e c t a s i s  o f  th e  low er lo b e  o f  th e  l e f t  lu n g , and s l i g h t
a t e l e c t a s i s  o f  th e  low er lo b e  o f  th e  r i g h t  lu n g . R e-expansion  o f  b o th  o f  th e
in v o lv e d  lo b e s  to o k  p la c e  w ith in  th e  n e x t  fo u r  w eeks.
C o n ta c ts  o f  C ase Ho. 3 .
C o n ta c ts ;  The home c o n ta c ts  were two a d u lts  and one m ale c h i l i
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aged  seven  y e a r s  who l iv e d  in  a tw o -ap artm en t house in  th e  A nders ton  d i s t r i c t  
o f  G lasgow . A l l  gave a h i s t o r y  o f  h av ing  had whooping cough p r e v io u s ly .  The 
p a t i e n t 1 s f a t h e r  had a  head  c o ld  and s l i g h t  cough abou t 7 th  May. 1951, and h i s  
m o th e r was in  bed w ith  a  se v e re  co ld  from 1 1 th  to  2 0 th  May, 1951. The m other 
had  a  d e g re e  o f  b r o n c h i t i s  and a  cough which was n o t  spasm odic. P e m a s a l  
swabs ta k e n  on 1 5 th ,  23rd  and 2 8 th  May, 1951, were n e g a tiv e  f o r  Haem ophilus 
p e r t u s s i s  and H aem ophilus p a r a p e r tu s s i s .
C o n ta c ts  in  th e  D i s t r i c t ; In  th e  im m ediate ne ighbou rhood , eighbw hoopirg  
cough c a s e s  had been n o t i f i e d  to  th e  P u b lic  H e a lth  D epartm ent d u rin g  th e  p e r io d  
from  20th. M arch u n t i l  3 1 s t  May, 1951. Hone o f  th e se  was a d m itte d  to  h o s p i t d l .  
P e m a s a l  swabs ta k e n  from  a l l  th e s e  c h i ld re n  were n e g a tiv e  f o r  Haem ophilus 
p e r t u s s i s  and H aem ophilus p a r a p e r tu s s i s .
P a t i e n t  C o n ta c ts  in  th e  W ard; Two p a t i e n ts  w ere in  c o n ta c t  w ith  Cass 
H o. 3 , and s e r i a l  p e m a s a l  swabs tak en  a t  th re e -d a y  in t e r v a l s  proved  n e g a tiv e  
f o r  H aem ophilus p a r a p e r t u s s i s .
S t a f f  C o n ta c ts ; As Case Ho. 3 was in  a  whooping cough w ard , s e r i a l  p e r -  
n a s a l  swabs had been ta k e n  from a l l  members o f  th e  s t a f f .  In  no in s ta n c e  was 
H aem ophilus p a r a p e r tu s s i s  i s o l a t e d .
The B a c te r io lo g y  o f  H aem ophilus P a r a p e r tu s s i s .
I t  was n o te d  t h a t  H aem ophilus p a r a p e r tu s s is  grew more r a p id ly  on B o rd e t-  
Gengou medium th a n  d id  H aem ophilus p e r t u s s i s . The c o lo n ie s  o f  Haem ophilus 
p a r a p e r tu s s i s  ap p e are d  l a r g e r  th a n  th e se  o f  Haem ophilus p e r tu s s i s  a f t e r  th r e e  
d a y s ’ i n c u b a t i o n .  D arkening  o f  th e  medium around th e  c o lo n ie s  was n o te d , and 
in  one in s ta n c e  t h e r e  was p r im a r i ly  a da rk  o l iv e  breei, °-  ^
w hich  o c c u r r e d  w i th  a l l  t h r e e  s t r a i n s  a f t e r  s u b c u ltu r in g .
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-.o rp n o j-o ^ io a l lp  tn e  o rganism s were Gr am -negativ  e and in d is t in g u ic  
in  s iz e  and shape  from  H aem ophilus p e r t u s s i s . I t  was n o te d  t h a t  when a c o lo n / 
H aeiiiophilus p a r a p e r tu s s i s  was suspended in  s a l in e  th e r e  was a ten d e n c y  to  
c lum ping* T h is  was e s p e c i a l l y  n o t ic e a b le  when th e  s l i d e  a g g lu t in a t io n  t e s t  
was c a r r i e d  o u t .
In  a l l  c a se s  th e  s l id e  a g g lu t in a t io n  t e s t  showed a g g lu t in a t io n  w ith  th e  
s p e c i f i c  r a b b i t  a n t i s s r a  to  Haem ophilus p a r a p e r tu s s is  and no a g g lu t in a t io n  to  
H aem ophilus p e r t u s s i s  s n t i s e r a .  The p la te  w ith  th e  f i r s t  grow th o f  
H aem ophilus p a r a p e r tu s s i s  was s e n t  to  P ro fe s s o r  R o b e rt G ru ickshank  a t  th e  
b r ig h t - F le m in g  I n s t i t u t e ,  S t .  Mary * s H o s p i ta l ,  London, who confirm ed  t h a t  c u l ­
t u r a l l y  and s e r o l o g ic a l l y  th e  c u l tu r e  was one o f  Haem ophilus p a r a p e r tu s s i s , 
a g g lu t in a t in g  t o  h a l f - t i t r e  w ith  th e  s p e c i f ic  p a r a p e r tu s s is  a n tise ru m  and n o t  
a t  a l l  w i th  p e r t u s s i s  a n tis e ru m .
D is c u s s io n .
T h re e  c a se s  o f  in f e c t io n  w ith  Haem ophilus p a r a p e r tu s s is  in  Glasgow have 
been  d e s c r ib e d .  Gase No. 3 showed th e  t y p ic a l  p ic tu r e  o f  whooping cough in  
w h ich  t h e r e  was p e r s i s t e n t  b r o n c h i t i s  w ith  a  p u ru le n t  sputum . T h is  c h i ld  wa s 
s e v e r e ly  i l l  and a t  one s ta g e  h i s  c o n d it io n  caused  some a n x ie ty .  Gase No. 2 
was v e r y  m ild ,  and had  b a c te r io lo g ic a l  exam ination  n o t  been c a r r ie d  o u t  i t  m ight 
have been  m is s e d . The m a n if e s ta t io n s  o f th e  in f e c t io n  w ere th o se  o f  b r o n c h i t i s  
and u p p e r  r e s p i r a t o r y  i n f e c t i o n .  I t  i s  i n t e r e s t i n g  to  n o te  chat t h i s  c h i ld  uao. 
a  r a i s e d  le u c o c y te  co u n t w ith  a  r e l a t i v e  and a b s o lu te  ly m p h o c y to s is . In  Case 
H o. 1 th e  c l i n i c a l  p i c t u r e  was obscured  by th e  c h i ld  hav ing  tu b e r c u lo s i s .  Bowj 
i n f e c t i o n s  w ere  p re s e n t  c o n c u r re n tly  and were a lm ost c e r t a in ly  no c l e l a t e d .
The deg ree  o f  i n f e c t i v i t y  was ex trem e ly  low . R epea ted  b a c t e r i o l o g ic a l  
fo llo w -u p  o f c o n ta c ts  o f  Gases 1 and 3 re v e a le d  on ly  one o th e i  c a s e .
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marry Ox the  c o n ta c ts  had " c o ld s n, re p e a te d  b a c te r io lo g ic a l  exam in a tio n  in  th e se  
o a s e s  r e v e a le d  no ev id en ce  o f  Haem ophilus p a r a p e r tu s s is  i n f e c t i o n .
The in c u b a t io n  p e r io d  o f  p a r a p e r tu s s is  has n o t  p re v io u s ly  been  d e t e r ­
m in ed . C ase N o. 2 was in  c lo s e  c o n ta c t  w ith  Case No. 1 f o r  36 h o u rs  and was
n e g a t iv e  b a c t e r i o l o g i c a l l y  s h o r t ly  a f t e r  adm ission  and f o r  th e  n e x t  12 d a y s .
S ix te e n  days a f t e r  adm ission  th e  c h i ld  developed  a c l i n i c a l  i l l n e s s  accom panied
by  a  p o s i t i v e  p e m a s a l  swab fo r  H aem ophilus p a r a p e r tu s s i s . I t  w as, th e r e f o r e ,
co n c lu d ed  t h a t  th e  in c u b a tio n  p e r io d  f o r  p a r a p e r tu s s is  was 13 to  16 d a y s . I t  
was a ls o  n o te d  t h a t  th e  o rgan ism  was p re s e n t  in  th e  nasopharynx  f o r  seven d ay s . 
A l l  th r e e  p a r a p e r tu s s i s  c a se s  were v i s i t e d  by me s h o r t ly  b e fo re  w r i t in g  t h i s  
t h e s i s  and in  none was th e r e  a h i s t o r y  o f  hav ing  su b se q u e n tly  developed  
p e r t u s s i s  o r  an i l l n e s s  s im i la r  to  whooping cough. There h av e , how ever, been 
v e r y  few c a s e s  o f  whooping cough in  Glasgow s in c e  1S51 and t h i s  may n o t  be a vein 
c l e a r  i n d i c a t i o n  as t o  w h e th e r o r  n o t  immunity to  p e r tu s s i s  has been g a in e d  by 
th e  c h i l d  h a v in g  had  p a r a p e r tu s s is  i n f e c t io n .
I f  we a c c e p t t h a t  i n f e c t io n  -with Haem ophilus p e r t u s s i s  does n o t  g iv e  
p r o te c t i o n  a g a in s t  H aem ophilus p a r a p e r tu s s is  then, i t  would appear t h a t  in c lu s io n  
o f  p a r a p e r tu s s i s  a n tig e n  in  whooping cough v a c c in e s  m ight become a d v is a b le .  fh: 
s c a n ty  d i s t r i b u t i o n  o f th e  in f e c t io n  would n o t  j u s t i f y  such a c t io n  m eantim e.
I t  i s  c e r t a i n  t h a t  im provement in  th e  b a c te r io lo g ic a l  d ia g n o s is  in  whoop­
in g  couvh and an in c r e a s e  in  th e  numbers o f  c a s e s - su b m itted  f o r  b a c te r io lo g ic a l  
p ro o f  w ould  le a d  to  a g r e a te r  knowledge o f  p a r a p e r tu s s is  i n f e c t io n .  I t  m ight 
w e ll  be t h a t  o rgan ism s e th e r  th an  Haem ophilus p e r tu s s i s  and H a e ^ m u s  
par a p e r t u s s i s  p la y  a  p a r t  and may even be c a u se s , in  th em se lv e s , o f whooping 
cough . T h is  w ould  e x p la in  th e  f a c t  th a t  in  m a n y  c a se s  o f  whooping cou6h
o b v io u s  c a u s a l  o rgan ism  can be iso l& cou .
X J . U
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-  188 -
m ost o f tn e  i n f e c t io u s  d is e a s e s  w hich f o m e r ly  were r e s p o n s ib le  f o r  
many d e a th s  in  c h ild h o o d  have y ie ld e d  to  modem, d is c o v e r ie s  e i t h e r  in  
p ro p n y la x is  o r  th e r a p y .  Whooping cough a lo n e , among th e  commoner i n f e c t io u s  
d i s e a s e s ,  rem a in s  c o m p a ra tiv e ly  unchecked  and i s  n o t  in f r e q u e n t ly  f a t a l  to  
i n f a n t s  who u n f o r tu n a te ly  a re  o f te n  th e  v ic t im s .  A lso , owing to  i t s  p ro lo n g ed  
c o u rs e  th e  d i s e a s e  may cause  much s u f f e r in g  in  o ld e r  c h i ld r e n .  F or th e s e  
r e a s o n s  a lo n e  th e  need  f o r  an im proved method o f  t r e a t i n g  whooping cough has 
lo n g  been  o b v io u s , and w ith  th e  adven t o f th e  more r e c e n t  a n t i b i o t i c s  i t  wa s 
n a t u r a l  to  th in k  t h a t  in  them m ight l i e  th e  answer to  the  p rob lem . To t r y  to  
e v a lu a te  t h e i r  v a lu e  in  th e  th e ra p y  o f  whooping cough a c l i n i c a l  t r i a l  was 
c a r r i e d  o u t u s in g  two o f  th e  more re c e n t  o f the  a n t i b i o t i c s ,  nam ely , aureom ycin 
and c h lo ra m p h e n ic o l. The t r i a l  was conducted  w ith  g r e a t  ca re  and w ith  modern 
r e f in e m e n ts ,  in c lu d in g  th e  p re c a u tio n  t h a t  o b se rv e rs  o f th e  p a t i e n ts  un d er 
t r e a tm e n t  w ere ig n o ra n t  o f  w hich  a n t i b i o t i c  was u sed  in  any in d iv id u a l  c a s e .
The e f f e c t s  o f th e  two new a n t i b i o t i c s  -were a s se s se d  a c co rd in g  to  t h e i r  
i n f lu e n c e  on th e  fo llo w in g  f e a tu r e s  o f  whooping cough: (a )  th e  co u rse  o f  th e
i l l n e s s ,  (b )  th e  d iir a t io n  o f  h o s p i t a l i z a t i o n ,  (c )  the  number and s e v e r i ty  o f 
th e  p aroxysm s, (d )  th e  num ber o f  c o m p lic a tio n s , (e )  th e  p rese n c e  o f 
H aem ophilus p e r t u s s i s  in  th e  naso p h ary n x , ( f )  th e  o ccu rren ce  o f  a t e l e c t a s i s ,  
and on (g )  th e  b lood  le u c o c y te  counts*  The co u rse  and p ro g re s s  o f th e  d is e a s e  
in  th e  g ro u p s  o f  p a t i e n t s  t r e a t e d  w ith  th e  two a n t i b i o t i c s  were compared 
s i m i l a r l y  w ith  a group o f  p a t i e n t s  r e c e iv in g  no a n t i b i o t i c  t r e a tm e n t .
I t  was found  t h a t  w h ile  b o th  aureom ycin and ch lo ram phen ico l w ere o f 
v a lu e  n e i t h e r  p roved  more e f f e c t i v e  th an  th e  o th e r ,  and n e i t h e r  one n o r  th e  
o th e r  c o u ld  be c o n s id e re d  to  ’oe a  h ig h ly  e f f e c t i v e  remedy, and c e r t a i n l y  n o t
t o  be c o n s id e re d  o f  th e  same v a lu e  a s , f o r  in stance*  th e  su lphanam ides in  th e  
t r e a tm e n t  o f  c e r e b r o - s p in a l  f e v e r .  Many p a t i e n t s  appeared  to  b e n e f i t  from 
t r e a tm e n t ,  and th e  d u ra t io n  o f  h o s p i t a l i z a t i o n  was c e r t a i n l y  l e s s  f o r  th o se  
who r e c e iv e d  ch lo ra m p h e n ico l th e ra p y . However, a lth o u g h  in  a  few c a se s  
d ra m a tic  im provem ent was b ro u g h t abou t by tr e a tm e n t ,  dn no case  w ere th e  
c l i n i c a l  s ig n s  o f  w hooping cough co m p le te ly  su p p re sse d . In  a  few ca se s  
r e l a p s e  o c c u rre d  a f t e r  c e s s a t io n  o f  tre a tm e n t  w ith  ch lo ra m p h e n ico l.
The paroxysm al cough, which i s  th e  m ost prom inent f e a tu r e  o f th e  i l l ­
n e s s ,  was c o n s id e re d  to  be th e  m ost u s e f u l  index  to  m easure th e  e f f e c t  o f  th e  
a n t i b i o t i c s .  I t  was found  t h a t  p a t i e n t s  t r e a te d  w ith in  8 days o f  th e  o n s e t  
o f  th e  i l l n e s s  had  a  s m a lle r  average number o f d a i ly  paroxysms th an  had th o se  
in  th e  c o n t r o l  g ro u p . P a t ie n ts  in  whom tre a tm e n t was commenced a f t e r  th e  
8 th  day o f  i l l n e s s  w ere n o t  a f f e c te d  in  t h i s  r e s p e c t  by e i t h e r  aureom ycin o r  
c h lo ra m p h e n ic o l .  The s e v e r i ty  o f th e  paroxysms was reduced  by t re a tm e n t  in  
e a r l y  c a s e s ,  and to  a  l e s s e r  e x te n t  in  th o se  whose t re a tm e n t was s t a r t e d  
l a t e r ,  b u t  n o t  a t  a l l  in  th o se  whose tre a tm e n t was n o t  begun u n t i l  th e  d is e a s e  
was w e l l  ad v an ced . T here w as, how ever, a  s tro n g  in d ic a t io n  t h a t  tre a tm e n t 
w i th  aureom ycin  and ch lo ram p h en ico l b ro u g h t about a  re d u c tio n  in  th e  number o f 
paroxysm s in  i n f a n t s  u n d e r  one y e a r  o f age i r r e s p e c t iv e  o f  th e  d u ra t io n  o f 
i l l n e s s  p r i o r  to  th e  commencement o f t r e a tm e n t ,  and t h i s  i s  o f  c o n s id e ra b le  
s ig n i f i c a n c e  ow ing to  th e  s e r io u s  n a tu r e  o f th e  i l l n e s s  in  th e  v e ry  young.
I t  was a ls o  n o te d  t h a t  se v e re  .cases in  a l l  a g e -g ro u p s  responded  more 
f a v o u r a b ly  to  t r e a tm e n t  th an  d id  m o d era te ly  i l l  and m ild  c a s e s . The 
fa v o u ra b le  e f f e c t  o f  th e  two a n t i b i o t i c s  on th e  co u rse  ox i l l n e s s  in  th e  
v e ry  young and in  s e v e r e ly  i l l  p a t i e n t s  w hich was o b se rv ed  in  t h i s  Glasgow
i n v e s t i ^ a t i o n  was n o t  in d ic a te d  m  th e  f i n a l  a n a ly s is  o f  th e  la r g e  
c l i n i c a l  t r i a l  sp o n so red  by th e  B ledical R esearch  C o u n c il.
B ecause o f  t h e i r  b e a r in g  on tre a tm e n t  th e  v a lu e  o f  c e r t a in  
p ro c e d u re s  in  e a r l y  d ia g n o s is  was exam ined, and though th e  id e a l  p ro o f  
u n d o u b te d ly  l i e s  in  a  p o s i t iv e  b a c te r io lo g y  e n t a i l i n g  th e  i s o l a t i o n  o f  th e  
c a u s a l  o rg an ism , c l i n i c a l  ex am ination  and h a e m a to lo g ica l exam ination  a re  a ls o  
v a lu a b l e .  W hile  c l i n i c a l  s ig n s  and e ry th ro c y te  se d im e n ta tio n  r a t e s  were o f  
s u g g e s t iv e  though  l im i te d  v a lu e ,  t o t a l  and d i f f e r e n t i a l  le u c o c y te  coun ts  w ere 
found  to  be o f  c o n s id e ra b le  h e lp  in  d ia g n o s is .  In  tw o - th ird s  o f  th e  p a t i e n t  
th e  t o t a l  lym phocyte co u n ts  were in c re a s e d  s ig n i f i c a n t l y .  A h ig h  lym phocyte 
c o u n t was n o te d  as b e in g  common in  sev ere  c a se s , and i t  became e v id e n t  t h a t  
m ore u s e  o f  th e  b lo o d  exam in a tio n  m igh t w ith  advan tage  be made b o th  as an 
in d e x  o f  p ro g n o s is  and as  a  gu ide to  th e  need  f o r  a n t i b i o t i c  th e ra p y .
From o v e r  h a l f  th e  p a t i e n t s  the  c a u sa l  o rgan ism , H aem ophilus 
p e r t u s s i s , was i s o l a t e d ,  and th e  e a r l i e r  in  th e  i l l n e s s  t h a t  th e  
b a c t e r i o l o g i c a l  i n v e s t ig a t io n  was perform ed th e  g r e a te r  was th e  l ik e l ih o o d  
o f  a  p o s i t i v e  r e s u l t  b e in g  o b ta in e d . The m icro -o rgan ism  was i s o l a t e d  
from  th e  n a so p h ary n x  d u r in g  th e  c a ta r r h a l  and e a r ly  paroxysm al s ta g e  and 
was a l s o  shown to  be p r e s e n t  in  th e  nasopharynx  d u rin g  th e  in c u b a tio n  p e r io d .  
T h is  f in d in g  i s  re g a rd e d  as o f  c o n s id e ra b le  im portance  n o t  o n ly  in  d ia g n o s is  
b u t  to  im plem ent th e  e a r l y  i s o l a t i o n  o f c a se s  in  an e f f o r t  to  p re v e n t th e  
s p re a d  o f  i n f e c t i o n s  in  i n s t i t u t i o n s .  Owing to  th e  u n p r e d i c t a b i l i t y  o f  
t h e  e f f i c i e n c y  o f  Bordet-G engou Medium, and th e  f re q u e n t overgrow th  o f  th e  
medium w ith  p e n i c i l l i n  i n s e n s i t i v e  f l o r a ,  d i f f i c u l t y  was o f te n  e x p e rien c e d  
in  c u l t i v a t i n g  Haemop h i lu s  p e r t u s s i s » R e s u lts  o b ta in e d  suggeot«-d R  u t
f i n a l i t y  has  n o t  y e t  been reach ed  in  re g a rd  to  th e  o a c te n o lo g i c a l
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m ethods a v a i l a b l e  xoi th e  d ia g n o s is  o f whooping cough.
B a c te r io lo g ic a l  c o n tro l  o f p a t i e n t s  in  th e  a n t i b i o t i c  t r i a l  showed 
t h a t  d e s p i t e  th e  f a c t  t h a t  ch lo ra m p h e n ico l, and to  a  l e s s e r  e x te n t  aureom ycin , 
c a u se d  th e  o rg an ism  to  d is a p p e a r  from  th e  nasopharynx  th e re  was n o t  a compar­
a b le  c o - e x i s t i n g  im provem ent in  th e  c l i n i c a l  s ig n s  and symptoms o f  th e  d i s e a s e .  
I t  was c o n s id e re d  t h a t  e a r ly  in  th e  i l l n e s s  Haem ophilus p e r t u s s i s  cau ses  a 
sequence  o f  e v e n ts  to  be s e t  in  m otion which a re  n o t  much a l t e r e d  by tre a tm e n t  
y e t  a v a i l a b l e .  F u r th e r  r e s e a rc h  in to  th e  p a th o g e n e s is  o f  w hooping cough i s  
t h e r e f o r e  r e q u i r e d .
P e rh a p s  th e  m ost d is a p p o in t in g  a s p e c t  o f th e  t r i a l  was t h a t  n e i t h e r  
aureom ycin  n o r  ch lo ra m p h e n ico l reduced  th e  number o f  c o m p lic a t io n s . Two 
p a t i e n t s  who re c e iv e d  a n t i b i o t i c  th e ra p y  developed  co n v u ls io n s  and d ie d . 
B ronchopneum onia and a t e l e c t a s i s  developed  in  some c a se s  d e s p i te  th e ra p y , and 
on o c c a s io n s  a t e l e c t a s i s  was seen  to  a r i s e  d u r in g  th e  p e r io d  when tre a tm e n t  was 
b e in g  g iv e n .
W hile  aureom ycin  and ch lo ram phen ico l do n o t  p r e s e n t  a com plete answer 
to  th e  p rob lem  o f  th e  e f f e c t i v e  tre a tm e n t o f  whooping cough th ey  appear to  be 
th e  b e s t  w eapons a v a i la b le  a t  p r e s e n t .  These a n t i b i o t i c s  reduce  th e  s e v e r i ty  
o f  th e  i l l n e s s  in  e a r ly  c a s e s ,  in  p a t i e n t s  u nder one y e a r  o f age , and in  
s e v e r e ly  i l l  p a t i e n t s .  T h e re fo re , in  view  o f th e  s e r io u s  n a tu r e  o f  the  
d i s e a s e  and th e  co m p ara tiv e  absence o f  any s ig n i f i c a n t  to x ic  e f f e c t s  due to  
th e s e  s u b s ta n c e s  i t  i s  recommended t h a t  aureom ycin o r  ch lo ram phen ico l sh o u ld  be 
p r e s c r ib e d  f o r  a l l  c a se s  o f  whooping cough under one y e a r  o f a g e , in  a l l  c a se s  
r e c o g n is e d  w i th in  8 days o f th e  o n se t o f  th e  i l l n e s s ,  and m  a l l  s e v e re ly  i lx  
p a t i e n t s ,  u n t i l  a  more e f f e c t i v e  t re a tm e n t ,  a n t i b i o t i c  o r  o th e r ,  has been
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in troduced  and subjected  to  a s t r i c t l y  co n tro lled  t r i a l .  The most s a t i s ­
fa c to ry  approach to the  trea tm ent of whooping cough l i e s  n o t only in  the 
search  fo r an e f f i c i e n t  drug but in the improvement of d iagnostic  methods so 
th a t  e a r ly  v e r i f ic a t io n  of the id e n ti ty  of the d isease may be obtained . An 
ex tension  of the  use o f pem asa l swabbing would probably help to achieve 
th i s  end.
P a t ie n ts  t re a te d  w ith in  8 days of the onset o f the i l ln e s s  respond 
fav o urab ly  to  trea tm en t w ith  aureomycin or chloramphenicol and e a r ly  
is o la t io n  l im i t s  spread o f the  in fe c tio n .
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A P P E N D I X .
Table I
The Average Numbers o f  Paroxysms per Gase per Day
in  th e 3 Treatment Groups fo r  96 'Whooping; Cough P a tie n ts
Pay Ohio rampheni co 1 C ontrol Aurecmy
D ifference D ifference
1 12.6 1.0 13.6 0 .9 12.7
2 15.0 3.3 18.3 2.0 16.3
3 14.4 1.6 16.0 0.3 15.7
4 13.0 2.7 15.7 0 .5 15.2
5 11.9 3 .4 15.3 0 .4 14.9
6 10.1 2 .9 13.0 0 .7  . 12.3
7 10.9 3.6 14.5 3.6 10.9
8 9.2 3.8 13.0 1.8 11.2
9 8 .8 2 .1 10.9 0 .4 11.3
10 8.5 2.7 11.2 0 .5 10.7
11 7 .8 4 .4 12.2 2.8 9.4
12 8.5 2 .8 11.3 1.6 9,7
13 7.9 2.7 10.6 2.4 8.2
14 7 .5 3.0 10.5 1.7 8.8
15 8.9 2 .3 11.2 4 .4 6.8
16 6.8 5.2 12.0 5.0 7.0
17 7 .5 3.5 11.0 4 .3 6.7
18 7 .1 3 .4 10.5 3.8 6.7
19 7 .2 2.1 9 .3 2.6 6.7
20 6.9 1.3 8 .2 2.2 6.0
21 6 .1 1.6 7.7 2.0 5.7
Table I I .
The Average Number o f  Paroxysms per Case per Day
"in the 3 Treatment Groups fo r  27 E arly  Cases
Day Chip ramphen i  oo1
D ifference
1 11.4 5.2
2 19.2 4 .9
3 14.4 7 .8
4 13.8 8.0
5 11.8 9.3
6 11.1 8 .0
7 10,8 10.8
8 10.0 10.6
9 7 .4 8.0
10 8.6 6.4
11 8.0 9 .1
12 7 .8 8.2
13 9.3 5.7
14 7.2 8.5
15 7 .2 7.8
16 6.4 9.2
17 -6.8 7 .8
18 6.6 8 .4
19 9 .4 4 .4
20 9.1 2.5
21 6 .9 4.2
C ontrol Aureomycin
D ifference
16.6 1.7 14.9
24.1 6.9 - 17,2
22.2 3.8 18,4
21.8 2.7 19.1
21.1 1.7 14.4
19.1 3.2 15.9
21.6 10.2 11.4
20.6 6.6 14.0
15.4 2.6 12.8
15.0 3.2 11,8
17.1 7.3 9.8
16.0 5.2 10.8
15.0 6.1 8,9
15.7 7 .1 8.6
15.0 7 .0 8.0
15.6 9.8 5.8
14.6 8.9 5.7
15.0 6 .1 8.9
13.8 8.1 5.7
11.6 5.8 5.8
11.1 4 .9 6.2
Table I I I .
The Average Number o f  Paroxysms per Gase p e r Day
Day Chloramphenicol C ontrol Aureorayc
D ifference D ifference
1 13.1 0 .0 13.1 1.5 11.6
2 14.6 0 .8 15.4 0.3 15.7
3 15.0 1 .9 13.1 3.0 16.1
4 12.3 1.0 13.3 1.3 14.6
5 12.7 0 .1 12.6 0 ,7 11.9
6 9.8 1,3 11.1 0 .6 11.7
7 10.8 0 .3 11.1 0.7 11.8
8 8.7 0.6 9.3 1.5 10.8
9 9.0 0 .1 9.1 2 .1 11.2
10 9 .5 1.4 10.9 0 .3 10.6
11 8 .1 2 ,0 10.1 1.0 9.1
12 9.6 0 .4 10.0 0.7 9.3
13 8.1 0 ,9 . 9,0 1.1 7.9
14 8.7 0 .4 8,3 1.5 9.8
15 10.6 0 .7 9,9 3.3 6.6
16 9.7 0 .8 8.9 1.4 7 .5
17 ,8.9 0 .2 9 .1 2.0 7.1
18 8*6 0 .5 9 .1 0 .5 8.6
19 7 .1 1.0 8 .1 1.2 6.9
20. 6 .9 0 .8 6 .1 0 .2 5.9
21 5.6 1.1 6.7 1.2 5.5
The Average Numbers o f Paroxysms per Case p e r Day
in  th e  3 Treatm ent Groups fo r  22 Late Gases
Day Ohio rampheni ool C ontrol Aureomy<
D ifference D ifference
1 13.2 1 .1 12.1 1.0 13.1
2 10.0 7 .9 17,9 1.5 16.4
3 12.5 1.5 14.0 2.4 11.6
4 14.0 0 .7 13.3 1.0 12.3
5 10.2 3 .4 13.4 1.2 14.6
6 9 .5 2.3 11.8 1.8 10.0
7 11.2 1.2 12.4 3.8 8.6
8 9.3 2.0 11.3 2 .4 8.9
9 10.2 1 .2 9.0 0 .8 9.8
10 7 .5 0 .0 7 .5 2 .5 10.0
11 6.7 3 .4 10.1 0 .6 9.5
12 6 .5 1.8 8.3 1 .0 2.3
13 5.6 2.8 8.4 0 .8 7.6
14 4 .8 3.7 8 .5 1 .5 7.8
15 6.8 2.1 8.9 3.3 5.6
16 3 .5 10.0 ' 13.5 . 7 .4 6.1
17 '5 .2 . 5.2 10.4 4 .1 6.3
18 3*. 8 3.7 7 .5 1".4 6,1
19 4 .0 2.4 6 .4 0 .1 6.5
20 3.9 3.1 7 .0 1.2 5.8
21 3.7 0 .8 4 .5 o'.o 4.5
O 
to 
o
Day
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
Table V.
The Average lumbers o f  Paroxysms per Qase per Day
in  th e 3 Treatment Groups
in  32 M oderately and Severely  111 P a tie n ts  aged 0*1 Years
Chloramphenicol C ontrol Aureomycin
D ifference  D ifference
13.0 7.7 20.7 4 .3 16.4
18.7 4.7 23.4 5 .5 17.9
17.1 1.2 18,3 1 .0 17,3
14.1 3.5 17.6 0 .1 17,5
13.1 4 .7 17.8 2.2 15.6
10.8 7.8 18.6 6.4 12.2
10.3 4.7 15.0 4 .4 1 0 .S
8 .4 8.6 17.0 5.8 11.2
8.2 7 .7 15.9 5.1 10.8
8 .9 11.9 20.8 11.9 8,9
7 .7 11.9 17.6 11.4 8.2
8.4 6.2 14.6 6.2 8.4
8.3 5 .3 13.6 4 .5 9,1
6 .9 4 .7 11.6 3 .8 7 .8
7 .1 6.1 13.2 5.7 7.5
7 .8 7 .5 15.3 7 .3 8,0
8.5 8.5 17,0 9 .1 7,9
8 .3 8 .0 16,3 8.7 7.6
9 .8 5.2 15.0 8.7 6.3
9.7 4 .7 14.4 8.4 6,0
9 .0 3 .2 12.2 6.9 5.3
T a ole V I .
The Average Humber o f  Paroxysms per Case per Day
in  the 5 Treatment Groups
in  21 M oderately and S everely  111 P a tie n ts  aged 1-5 Years
Day Chloramphenicol 
' 1 ' D ifference
1 16.0 2.2
2 12.5 7.0
3 15.9 2.9
4 11.0 9.7
5 13.3 7 .9
6 13.8 7 .5
7 13.5 2.2
8 10.9 3 .1
9 12.4 0 .1
10 11.9 1.8
11 9 .9 2.8
12 10.9 0 .6
13 11.2 3.9
14 -  10.0 1 .0
15 11.0 3.0
16 6.9 0 .8
17 ’8.4 2.1
18 '7.1 2.1
19 6.0 3.3
20 5.6 2.9
21 i4 .6 4 .1
C ontrol Au reomyoin
D ifference
18.2 5.2 13.0
19.5 3 .1 22.6
18.8 0 .9 17.9
20.7 3 .6 17.1
21.2 5.6 15.6
21.3 6.2 15.1
15.7 3.2 18.9
14.0 2.1 16.1
12.3 1.3 13.6
13.7 0.3 13.4
12.7 1.5 14.2
10.3 2 .4 12.7
7 .3 4 .4 11.7
9.0 1.0 10.0
'8 .0 1.9 . 9.9
7.7 2 .4 10.1
10.5 . 0 .6 9.9
9.2 2 .4 11.6
9.3 0 .3 9.0
8.5 1.6 6.9
8.7 2.6 6 .1
Table VII.
The Average Euraber o f  Paroxysms per Case per Day
In the 3 Treatment G-roups
in  14 M oderately and Severe ly  111 P a tie n ts  aged 5-5 Years
Day Chlo ramphen i  co 1
1 13.5
2 12.5
3 18.3
4 12.2
5 8 .8
6 9 .0
7 9 .0
8 8 .8
9 8 .8
10 8 .3
11 8 .5
12 9 .2
13 4 .0
14 7 .0
15 &.3
16 5 .3
17 7 .5
18 6 .3
19 6 .0
20 5 .8
21 5 .4
C ontrol
D ifference
1 .3 14.8
9.1 21.6
2.7 21.0
5.6 17.8
5.5 14.3
4 .2 13.2
1.4 10.4
3 .4 12.2
6 .0 14.8
3.7 12.0
1.7 10.2
0 .6 8.6
3.6 7 .6
0 .2 6 .8
0 .2 8.5
3.7 9.0
1 .1 8.6
0 .4 5.9
0 .2 6 .2
0.6 6 .4
0 .8 6.2
Aureomycin
if fe re n c e
2.0 12.8
0 .0 21.6
0 .4 20.6
2.0 15.8
1.5 15.8
0 .8 14.0
0.7 11.1
3.6 8,6
1.6 13.2
2.8 9.2
1.0 9.2
0 .1 8.7
1.0 6.6
0 .4 7.2
1.9 6.6
3.0 6.0
2.0 6 .6
0 .0 5.9
1 .0 5.2
1.2 5.2
1 .2 5.0
Table V III .
The Average Numbers o f  Paroxysms p er Case per Day 
in  th e  5 Treatment Groups in  12 Severe Gases 
T rea ted  1-10 Days from the Onset o f  th e  I l ln e s s
Oajr
1
Chloramphenicol
14.3
D ifference
0.7
C ontrol
15.0
D ifference
5.3
Aureomycin
20.3
2 16.0 9.8 25.8 3 .5 22.3
3 18.3 4 .3 22.6 0.7 23.3
4 18.7 4 .3 23.0 4.7 18.3
5 13.7 12.1 25.8 8.0 17.8
6 12.7 7 .7 20.4 1.4 19.0
7 10.3 13.7 24.0 7 .5 16.5
8 8.3 13.5 21.8 10.5 11.3
9 7 .0 9 .2 16.2 4.7 11.5
10 6.3 8.9 15.2 3.9 11.3
11 8.3 8.1 16.4 6.4 10.0
12 6.7 7 .5 14.2 3.7 10.5
13 6 .3 7.7 14.4 4.5 9.5
14 5.0 8.4 13.4 3.9 9.5
15 5 .3 9 .3 14.6 4 .6 10.0
16 5.7 6.9 . 12.6 4.3 8.3
17 5.7 6.9 12.6 5.6 7.0
18 6.7 5.9 12.6 5.6 7.0
19 6.7 5.9 12.6 6.1 6.5
20 7 .1 4 .3 11.4 5.4 6.0
21 6.3 5 .5 11.8 5.3 6.5
Table IX.
The Average Numbers o f Paroxysms p e r Case p e r Day 
in  th e  3 Treatment Croups in  12 Severe Cases 
T reated  11-21 Days from the  Onset o f  th e  I l ln e s s
Day Chloramphenicol C ontrol Aureomycin
' ' D ifference  D ifference
1 8.0 11.0 19.0 1.7 17.3
2 17.4 5.6 23.0 0 .3 22.7
3 15.4 9.3 24.7 . 4 .0 20.7
4 11.8 9.9 21.7 2.7 19.0
5 12.4 8.3 20.7 2.0 18.7
6 14.6 7 .1 21.7 3.0 18.7
7 14.6 8.7 23.3 9.0 14.3
8 11.8 9.9 21 .7 11.0 10.7
9 7 .8 12 .2 20.0 8.0 12.0
10 10.8 8.7 19.5 6.8 12.7
11 8.9 9 .8 18.7 5.4 13.3
12 10.3 9.7 20.0. 8.0 12.0
13 9 .5 7 .8 17.3 6 .6 10.7
14 8.9 8.1 17.0 4.3 12.7
15 1U 5 1.2 12.7 1.7 11.0
16 10.1 2.5 12.6 2.3 10.3
17 9.8 1.9 11.7 1.3 13.3
18 10.5 0 .8 11.3 0 .0 11.3
19 9 .5 0 .5 10.0 0 .3 19.7
20 8 .8 0 .9 9.7 1.8 11.5
21 5.9 2 .8 8.7 0 .8 9.5
Table X
The Averagei Gough Index per Gase per Day
in  th e  3 Treatment Groups fo r  96i Whoopin g Cough P a t ie n ts
Day Chloramphenicol
D ifference
Control
D ifference
Aureomy<
1 28,0 1.8 29,8 0 .4 30.2
2 33.4 5 .4 38.8 1.2 40.0
3 32.1 8.4 40.5 2.2 38.3
4 28.1 13.7 41.8 5.6 33.2
5 25.8 13.0 38.8 5.0 33.8
6 21.3 16.3 57.6 10.6 27.0
7 21.8 12.3 34.1 11.0 23.1
8 17.3 16,9 34.2 12.4 21.8
9 16.0 10.6 26.6 6.8 19.8
10 14.3 10.3 24.7 6.7 18.0
11 13.0 12.8 25.8 6.4 19.4
12 12.9 10.4 23.3 5.1 18.2
13 10.1 12.3 22.4 6 .6 15.8
14 10.5 11.9 22.4 8.7 13.7
15 10.6 11,4 22.0 10.5 11.5
16 11.0 13.9 24.9 14.1 10.8
17 10*8 10.6 21.5 11.5 10.0
18 10.4 10.7 21.1 8.0 13,1
19 9.9 7 .6 17.5 7 .6 9.9
20 8.6 4.7 13.3 3.5 9.8
21 9.5 3 .2 12.7 4 .3 8.4
Table XI.
Day C h io  ramphenioo1
D ifference
1 23.9 4 .8
2 38.8 9.9
3 29.7 14.5
4 28.3 13.8
5 24.0 19.0
6 20.3 21.4
7 20.7 22.0
8 18.3 25.9
9 11.9 21.9
10 11.6 24.9
11 10.9 28.8
12 11.1 26.3
13 13.6 20.4
14 13.3 20.9
15 8.4 26.6
16 8.3 24.6
17 8.-2 21.8
18 8.2 22.2
19 7 .1 20.9
20 6 .8 13.6
21 6 .3 14.3
Aureomycin
28.7 7.2 35.9
48.7 6.8 41.9
44.2 2 .4 46.6
42.1 5.6 47.7
43.0 0.3 43.3
41.7 6 .4 35.3
42.7 16.1 26.6
44.2 16.2 28.0
33.8 5.8 28.0
36.5 13.1 23.4
39.7 20.3 19.4
37.4 17.0 20.4
34.0 16.6 17.4
34.2 20.2 14.0
35.0 22.1 12.9
32.9 23.6 9.3
30.0 ' 21.3 8.7
30.4 21.8 8.6
28.0 19.6 8.4
20.4 11.8 8.6
20.6 14.0 6.6
The Average Qougfo Index per Case per Day
in  the 3 Treatment Groups for  27 B arly  Gases
Control
D ifference
Table XII.
The Average Gough Index per Oase per Day
in  the 3 Treatment Groups fo r  47 Interm ediate Gases
Pay Chloramphenicol C ontrol Aureorayc
D ifference D ifference
1 31.6 8.9 40.5 15.2 25.3
2 36.0 1.7 37.7 1.6 39.3
3 35.6 3.1 38.7 0 .8 37.9
4 37.6 0 .2 37.8 3.9 33.9
5 28.8 11.1 39.9 10.6 29.3
6 27.8 6.7 34.5 10.7 23.8
7 22.2 11.6 33.8 9.9 23.9
8 23,2 7 .0 30.2 11.7 18.5
9 17.5 11.7 29.2 9.6 19,6
10 14.6 16.5 31.1 12.5 18.6
11 11.5 16.2 27.7 12.5 15.2
12 12.8 14.4 27.2 14.9 12.3
13 11.8 15.7 27.5 11.8 15.7
14 15.3 6*7 22.2 11.3 10.7
15 18.3 6.7 25.0 14.7 10.3
16 13.3 10.0 23.3 14.0 9 .3
17 13.6 11.7 25.3 14.5 10.8
18 13 .4 10.7 24.1 12.8 11.3
19 11.3 7 .7 19.0 9 .9 9.1
20 9 .7 4 .0 13.7 6 .0 7 .7
21 7 .5 5.9 13.4 6 .1 7.3
Table XIII .
The Average' Gough Index p er Gase per Day
in  the  3 Treatment Group:s fo r  22 Late Cases
Day
MMli
Ohio ramphen i  col
D ifference
C ontrol
D ifference
Aureomyc
1 23,3 2.3 21.0 12.6 33.6
2 26,0 6 .0 32.0 8.3 40.3
3 22.0 6 .1 28.1 2.5 30.6
4 19.7 9 .2 28.9 3.6 32.5
5 18.2 11.8 30.0 1 .4 28.6
6 18.2 6 .3 24.5 0 .5 25.0
7 19.5 7.0 26.5 4.7 21.8
8 16.3 7.6 23.9 3.6 20.3
9 16.7 2.6 19.3 0 .6 19.9
10 15.7 0 .6 16.3 5.1 21.4
11 14.5 1.7 12.8 5.6 18.4
12 10.5 3 .4 13.9 3.7 17.6
13 12.8 0 .7 12.1 1.6 13.7
14 8.5 4.6 13.1 0 .3 12.8
15 8.3 3.7 12.0 0 .5 11.5
16 10.2 1.1 11.3 0.9 10.4
17 8.0 2.6 10.6 0 .5 11.1
18 6.1 1.2 7 .3 2 .4 9.7
19 5.7 0 .4 6 .1 3 .4 9.5
20 6 .5 1.9 4 .6 4 .7 9.3
21 6 .0 0 .1 5.9 2 .1 8.0
Table XIV.
The Humber of Paroxysms p er Day in  F ive Cases
T reated w ith  Chloramphenicol in  whom th e re  i s a Relapse
I>ay Case Ho. 1 Case Ho • 2 Case Ho. 3 Case Ho. 4 Case Ho.
1 10 7 5 ■ 14 29
2 13 20 9 12 30
3 16 11 17 14 27
4 13 13 19 13 23
5 19 10 19 10 24
6 17 13 8 7 23
7 12 8 6 5 24
8 11 9 9 7 28
9 7 7 3 8 23
10 7 15 0 9 25
11 6 12 1 11 19
12 8 12 3 13 13
13 10 15 4 12 12
14 11 10 10 15 10
15 13 •9 10 12 13
16 19 7 9 10 24
17 29 5 9 9 21
18 16 5 8 7 24
19 10 6 5 6 20
20 8 7 6 4 19
21 6 5 4 4 16
